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ABSTRACT 

The SAGE-Spec Spitzer Legacy program is a spectroscopic follow-up to the SAGE-LMC photomet- 
ric survey of the Large Magellanic Cloud carried out with the Spitzer Space Telescope. We present an 
overview of SAGE-Spec and some of its first results. The SAGE-Spec program aims to study the life 
cycle of gas and dust in the Large Magellanic Cloud, and to provide information essential to the clas- 
sification of the point sources observed in the earlier SA GE-LMG photometric survey. We acquired 
224.6 hours of observations using the InfraRed Spectrograph and the SED mode of the Multiband 
Imaging Photometer for Spitzer. The SA GE-Spec data, along with archival Spitzer spectroscopy of 
objects in the Large Magellanic Cloud, are reduced and delivered to the community. We discuss the 
observing strategy, the specific data reduction pipelines applied and the dissemination of data prod- 
ucts to the scientific community. Initial science results include the first detection of an extragalactic 
"21 /xm" feature towards an evolved star and elucidation of the nature of disks around RVTauri stars 
in the Large Magellanic Cloud. Towards some young stars, ice features are observed in absorption. 
We also serendipitously observed a background quasar, at a redshift of z ~ 0.14, which appears to be 
host-less. 

Subject headings: surveys - Magellanic Clouds - infrared: ISM - infrared: stars - infrared: galaxies - 
techniques: spectroscopic 
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1. INTRODUCTION 

A photometric survey in the infrared of the Large 
Magellanic Cloud (LMC) was performed by the Spitzer 
Legacy Program Surveying the Agents of Galaxy Evolu- 
tion fSAGE-LMC: lMeixner et al.H2006D . which charts the 
budget of gas and dust contributing to the cycle of star 
formation and stellar death in the Magellanic Clouds. 
Here we discuss SAGE-Spec, a spectroscopic follow-up 
to SAGE-LMG, which is also a Spitzer Legacy Pro- 
gram. For SAGE-Spec we observed a variety of circum- 
stellar and interstel lar environments w ith the Infrared 
Spectrograph (IRS; iHouck et al.l I2004D aboard Spitzer 
(jWerner et al.''2004l), as well as the SED mode available 
on the Multiband Imaging Photometer for Spitzer (MIPS; 
IRieke et aLil2004D . The SAGE-Spec dataset is exception- 
ally suited to address the following issues: First, it allows 
us to trace the lifecycle of dust and molecular gas on its 
journey through the galaxy, from dust production sites 
(AGB stars, red supergiants, post-AGB-objects, plane- 
tary nebulae), to the ISM (atomic and molecular clouds) 
to star forming regions (H II regions, young stellar ob- 
jects); and, second, it allows us to develop a photometric 
color-color and color-magnitude classification scheme to 
increase the legacy of the larger SAGE-LMG database. 
In addition, a large number of smaller astrophysical ques- 
tions can be addressed using the data set provided here, 
and a rich harvest in scientific results is expected. 

This paper gives an overview of the SAGE-Spec Legacy 
program. We outline the observing strategy, describe 
the data reduction process and discuss the data products 
that are cur rently publicly avai lable to the astronomical 
community (| Woods et al.ll2010l) . or will become publicly 
available in the near future. Existing surveys targeting 
gas and dust in the LMC are discussed in Sect. [5] This 
section also includes a description of existing publica- 
tions of infrared spectroscopy on LMC targets. The ob- 
serving strategy of the SAGE-Spec project is discussed 
in Sect. |31 along with a description of the data reduc- 
tion. This paper finishes with some first scientific results 
of the SAGE-Spec project (Sect.]?]), and conclusions and 
an outlook to the future (Sect. [S]). 

2. SURVEYS: THE GAS AND DUST IN THE LMC 

In order to study the life-cycle of dust on a galactic 
scale, the LMC provides a good compromise between dis- 
tance and size. It is found at a distance of ~50 kpc (Feas^ 
IT991 . and as an additional benefit has a favorable view- 
ing angle (35°. Ivan der Marel fc Cionill200lD resulting in 
low column densities, and typically just a single inter- 
stellar cloud, along each line-of-sight. It is possible to 
observe individual objects in the LMC due to its vicin- 
ity, while at the same time the outside viewpoint that 
we have enables us to obtain a global view of the LMC 
through surveys like this. 

With Z fti 0.3 - 0.5 Z ( T,, the metallicity of the LMC 
is sub-solar (jWesterlundl 119971) . As a consequence the 
dust-to-gas mass ratio i s ^2-4 ti mes lower than that in 
the Solar neighborhood (jGordon et a l. 2003,), permitting 
easier penetration of UV radiation to affect physical pro- 
cesses in the ISM and star formation. Indeed, model- 
ing of photon-dominated regions shows that molecular 
clouds in the LMC will be larger and less dense than 
clouds in the Milky Way (,Pak ct al...l99&) . The shape of 



the UV interstellar extinction curve appears to be inde- 
pendent of metallicity, thus constraining the differences 
between Galactic and LMC grain properties, although 
large variations exist bet ween environments within the 
LMC (IMisselt et al.l[T99l . 

2.1. Surveys of the LMG 

Previous infrared surveys of the stellar co ntent of the 
LMC, performed with, for instance , MSX (jEgan et al.l 
[200l and DENIS (jCioni et al.l(2000} ). are limited to only 
the brightest sources. Exploration of the stellar content 
of the LMC was therefore skewed to the tip of the AGB 
and some bright supergiants. However, with its sensitive 
arrays, Spitzer has allowed for a full census of all ob- 
j ects brighter than ~ 15**^ magnitude in the 8.0 /zm band 
(jMeixner et al.ll2006l ). SAGE-LMG encompasses a field 
of 7° X 7° covering the majority of the LMC, observed 
using all bands of the InfraRed Array Camera (IRAC; 
iFazio et al.|[200l and MIPS. The IRAC and MIPS point 
source catalog contains about 6 million s ources, and has 
been made available to the communitjO (jMeixner et al.l 
[2006[) . The post- and pre-Main Sequence pop ulations un- 
covered by SAGE-LMG ar e discussed by e.g. lBlum et al.l 
(|2006) and lWhitnev et al.l ^008). 

The extended emission component of the SAGE- 

LMG survey is discussed in more detail by 

IBernard et al.l (|2008f) . who include references to 
additional L MC surveys in molecu lar and atomic emis- 
sion, e.g. Hq (iGaustad et al.l l200l. Hi (iKim et al.ll2003l: 
IStavelev-Smith et al.ll2003ir and CO (iFukui et all 1 2001) . 
In addition, a full survey of OH maser emis sion in the 
LMC has been performed (|Green et al.ll20p8D. as well as 
photometric survey s in the optical fe.g. IMassevI 120021 : 
IZaritskvet aL|[200l . 

2.2. Mid-infrared spectroscopic studies 

Several mid-infrared spectroscopic studies of represen- 
tative targets in object classes in the LMC have already 
been performed. Most studies focus on individual ob- 
jects or small samples, although a few systematic studies 
of large samples exist. Here we provide an overview of 
studies not including data from SAGE-Spec. 

2.2.1. Silicates 

Prior to the launch of Spitzer, iVoors et al.l ()1999l ) ob- 
tained 2-45 fim spectroscopy of R71, a Luminous Blue 
Variable in the L MC, using the Short W avelength Spec- 
trometer (SWS; Ide Graauw et al.l I1996D on board th e 
Infrared Space Observatory f/gO : iKessler et aD 119961 ). 
This spectrum contained the first detection of extragalac- 
tic crystalline silicates, and also showed the presence of 
polycyclic aromatic hydrocarbons (PAHs). 

With Spitzer-IRS the possibility to obtain mid-infrared 
spectroscopy of individual objects greatly expanded, al- 
lowing the analysis of the dust mineralogy. IRS spec- 
troscopy of two B[e] hypergiants (R126 and R66) revealed 
the presence of silicate dust, where R66 also shows evi- 
dence for crystalline sili cates and a dual chem istry with 
the presence of PAHs ()Kastner et al.l I2006D . Both of 

Th e SAGE-LMC point source catalog can be accessed on 
|http : //irsa. ipac . caltech. edu/applicat ions/Gator/ 
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these sources are known to have disks, which may pro- 
vide a suitable environment for crystallization. Addi- 
tional sources found with a silicate mineralogy are IRAS 
05003—6712, which shows the characteristic features of 
crystalline silicates enstatite and forstcrite superposed 
on amorphous silicate features (Zijlstra et al., ,2006 ). and 
HV 2310, a Mira-type star showing an unusually-shaped 
10 /zm resonance, which suggests t he presence of bot h 
crystalline and amorphous silicates (jSloan et al.ll2006a|) . 

2.2.2. Carbon-rich and oxygen-rich evolved stars 

The late-stage AGB s tars that domina te the MSX 
8-^m point source list ()Egan et al.l |2001[ ) are almost 
exclusively carbon-rich, as is expected in the low 
metallicity environ ment of the LMC (e.g. iZiilstra et al.l 
[2006; SloaneLalj[2008). The C2H2 molecular absorp- 
tion bands are deeper than those in their Galactic 
analogs explained b y a higher abundanc e of this species 
at low metallicity (jZiilstra et al.l 120061) . Particularly 
deep molecul ar absorption ban ds are found in IRAS 
04496-6958 (jSpeck et al.l |2006[) . along with a possible 
detection of SiC at 11.3 /im in absorption. Another ob- 
ject, SMP LMC 11, is classified as a planetary nebula 
based on its emission lines although its infrared spectral 
ener gy distribution is more rem iniscent of a post- AGB 
star |Bernard-Salas et aIll2006D . The spectrum of SMP 
LMC 11 shows a variety of organic molecular bands in ab- 
sorption, including s everal first extragalactic detections. 
However. iMatsuuraet al.l (|2006) have performed a study 
of molecular bands (C2H2 and HCN) in a larger sample 
of carbon stars and find that the abundance of C2H2 is 
independent of metallicity, while the HCN bands remain 
undetected. 

An inventory of dust features in the IRS spectra 
of carbon-rich AG B stars in the LMC is given by 
IZiilstra et al.l (|2006l ) , and shows the presence of S i C and 
MgS solid state components. iLeisenring et al.l (|2008D 
have added a further 19 sources to this sample, and 
devised a method to study the dust condensation se- 
quence in environments of differing metallicity. It was 
also noted that the occurrence of MgS correlates with 
diminished strength of the SiC feat ure, suggesting that 
MgS forms a coating o n SiC grains ([Lagadec et al 1120071 : 
ILeisenring et al.l |2008() , although this seems contradic- 
tory with observations of a sam ple of 7 of the mos t 
extremely reddened carbon stars (jGruendl et al.ll2008l ). 
where the presence of MgS apparently did not hamper 
the detection of SiC in absorption. 

2.2.3. Planetary Nebulae 

The prevalence of the carbon-rich phase in stellar evo- 
lution is supported by evi dence fro m IR S observati ons of 
Planetary Nebulae (PNe). 'Sta nghellini et al.l (|2007l ) have 
observed 41 PNe in both Magellanic Clouds, 25 of which 
are LMC sources, and which were previously observed us- 
ing HST. Roughly half of the spectra of the LMC PNe are 
dominated by atomic emission lines, while the remainder 
show solid state features, of mostly carbon-rich species. 
Only two LMC PNe show clear detections of oxygen- 
rich dust, in particular crystalline silicates. An inde- 
pendent study of atomic lines performed on a sample of 
25 LMC/SMC PNe yielded neon and sulfur abundances 
(|Bernard-Salas et al.ll2008l) . both of which are found to 
be lower than the Galactic values, roughly in the same 



ratios as the metallicity ratios with respect to the Milky 
Way. 

2.2.4. Supernovae and their remnants 

A detailed study of supernova remnant N132D by 
iTappe et al.l (|2006( ) included IRS observations and 
showed the emission lines of [Neiii] and [Oiv], as well 
as PAH emission features - including relatively strong 
emission from the PAH features at 14-20 /im. The ob- 
servations were of part of the shell and a fast-moving 
knot. In supernova remnant N49 the PAH features are 
less prominent comp ared to the atomic emission lines 
(jWilliams et al.ll2006[) , which may indicate PAH destruc- 
tion by UV radiation. The IRS spectrum of recent su- 
pernova SN 1987A is dominat ed by emission from s ilicate 
dust, with a few atomic lines (jBouchet et al.ll2Q06l ). The 
dust mass derived is^2.6xl0~^ Mq. 

2.2.5. Pre-Main Sequence stars 

IRAS 05328-6827 is the first YSO to be analyzed with 
the IRS in the LMC, showing a CO2 ice band that, com- 
pared to the H2O ice band, is deeper than that typ i- 
cally observed in t he Milky Way (|van Loon et al.ll2005bD . 

(I2009D have ta r geted YSO candidates sug- 
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gested by iGruendl fc Chul ()2009D and spectrally iden 
tified 277 YSOs, thus greatly expanding the sample of 
known YSOs in the LMC. These YSOs were subdivided 
in 6 different groups based on the presence of CO2 ice fea- 
tures, silicate features, PAH features and atomic emission 
lines. 

2.2.6. Spectral catalogs of point sources 

A number of studies have compiled s pectral catalogs. 
Spanning a range of infrared colors, iBuchanan et al] 
(j2006) have selected and observed 60 of the brightest 8 
fim sources, and classified 21 red supergiants, 16 carbon- 
rich and 4 possible oxygen- rich AGB stars, 2 OH/IR 
stars and the 2 B[e] stars discussed in Sect. 12.2.11 A 
smaller sample of 28 sources taken fr om a r a nge o f pre- 
defined classes is presented by Slo an et al.l (j2008f ) and 
reveals a veritabl e zoo of spectra . Th e classification 
sc heme devised by Buchanan et al.l ()2006D has been used 
by iKastner et al.l ( 2008[ ) to classifv 250 of the most lu- 
minous 8 /im MSX sources in the LMC, arriving at 
the conclusion that in this flux-limited sample carbon- 
rich AGB stars indeed dominate (35% of the sources), 
closely followed by H II regions (32%; some of which 
might contain massive YSOs), and at some distance Red 
Supergiants (18%). Less prominent in this sample are 
the populations of oxygen- rich AGB stars (5%), dusty 
early-type emission-line stars (3%) and foreground AGB 
stars (3%) in this sample. The remaining 4% of sources 
could not be classified . This classification was tested by 
(jBuchanan et al.ir2009D . who found by studying the IRS 
spectra of objects which were not previou sly classified in 
their earlier work ([Buchanan et al.ll2006D . that 22 out of 
31 sources received the correct classification. 



3. OBSERVATIONS 



The Spitzer SAGE-Spec program (PID: 40159) consists 
of 224.6 hours of spectroscopic observations of targets in 
the LMC (Tab. [J). The targets included point sources 
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TABLE 1 

Summary of observations in the SAGE-Spec 

PROGRAM 



observing mode number of targets total obs. time 



IRS staring 


196 point sources 


108.7 


hrs 


IRS mapping 


10 


atomic clouds 


64.2 


hrs 




10 


H II regions 








20 


background 






MIPS SED 


10 


atomic clouds 


20.5 


hrs 




10 


H II regions 








20 


background 






MIPS SED 


48 


point sources 


31.2 


hrs 



and extended regions, both of which were observed us- 
ing the IRS low resohition and MIPS SED modes. Ob- 
servations were done in the IRS staring mode for 196 
point sources, and 48 point sources were observed in 
MIPS SED mode. In addition, 10 extended regions 
were mapped in both the MIPS SED and IRS observing 
modes. These SAGE-Spe c da ta are discussed in Sect. 13.11 
(point sources) and Sect. 13.21 (extended regions). 

In addition to the observations made as part of the 
SAGE-Spec program, we also deliver to the scientific 
community our new, homogeneous reductions of all 
archival IRS and MIPS SED spectroscopic data within 
the SAGE-LMG footprint, as part of the SAGE-Spec 
legacy. Tab. [T] lists the archival IRS staring mode ob- 
servations, while the archival IRS maps and MIPS SED 
observations within the SAGE-LMC footprint are dis- 
cussed in Sect. 13.1. "51 and Sect. 13.2.31 

3.1. Point sources 
3.1.1. Target selection 

Spectroscopic studies performed with Spitzer prior to 
the SAGE-LMC survey, in observing cy cles 1-3, (e.g. 
[Buchanan et al.l [20061 : iZiilstra et al.ll2006l ) have predom- 
inantly targeted (extreme) AGB stars known before the 
launch of Spitzer. These objects are concentrated in the 
brightest part of the [8.0] vs. [8.0]- [24] color-magnitude 
diagram (blue triangles in Fig.[T]), above the MSX detec- 
tion limit. 

In order to explore the full life-cycle of dust in the 
LMC and to classify completely the sources in the SAGE- 
LMG photometric catalogs, we have selected additional 
sources that cover the range in luminosities and col- 
ors found in the SAGE-LMG photometric survey, fo- 
cusing predominantly on the unexplored region below 
the MSX detection limit, and including some additional 
bright, extremely red sources (red circles in Fig. [1]). 
The SAGE-Spec program was executed in observing cy- 
cle 4, with the SAGE-LMG data becoming available to 
the SAGE-LMG / SAGE-Spec team and the community 
prior to the proposal deadline for that cycle. Several 
other proposals targeted point sources in the LMC be- 
low the MSX detection limit, most notably the program 
An Evolutiona ry Survey of Mass ive YSOs (PID: 40650; 
PI: L. Loonev: ISeale et all [20091) . in which about -300 
candidate YSOs were targeted, selected from the SAGE- 
LMG observations usi ng independent photometry from 
iGruendl fc Chul (|2009f ): so this area, too, received sub- 
stantial coverage with IRS over the lifetime of Spitzer. 
The cycle 4 and 5 targets, d ominated by the sample 
proposed by ISeale et al l (|2009l ). are marked with green 
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[8.0]-[24] 

Fig. 1. — [8.0] vs. [8.0]-[24] color-magnitude diagram of infrared 
point sources in the LMC. The black dots represent the sources for 
which those colors arc available in the SAGE-LMC point source 
catalog (Meixncr et al. 2006). Sources selected for observation in 
the SAGE-Spec program are indicated with red circles, whereas 
archival targets observed in cycles 1—3, and cycles 4—5 are shown 
as blue triangles and green squares, respectively. The l atter group 
is do minated by targets from PID 40650 (PI: Looney; ISeale et al.l 
120091 ). The diagonal solid line in the diagram represents the sensi- 
tivity limit that we applied to select sources for LL observations. 
SAGE-Spec sources below this line were only observed with SL. 
The MSX detection limit at 8.0 ^tm is shown as a horizontal dashed 
line. 

squares in Fig. [TJ 

For the SAGE-Spec program, we arrived at a target 
list containing 196 pointings, all of which have been ob- 
served using the short low (SL) mode on IRS, while 128 
of these were also observed in the long low (LL) mode 
(see Tabs. [Hand [1]). We focused on field stars, but also 
included a small sample of objects from clusters with 
known metallicities and ages, yielding targets of a much 
better constrained pedigree than field stars. Cluster stars 
were mostly overlooked prior to the SAGE-Spec survey. 
The cluster sources are indicated as such in Tab. [TJ 

We selected candidates in a range of object classes. 
The sample includes candidate AGB st ars, both 0-rich 
and C-rich, selected from the work by iSrinivasan et all 
(i2009i) : and potential YSO sources taken from the list 
of candidates selected on their colors and magnitudes 
(jWhitnev et al.l [2008D . Due to the overlapping color- 
magnitude space with YSOs, we also exp ected to de- 
tect background galaxies (jBlum et al.ll2006[ ) . In addition, 
we ensured representation of rarer objects, such as post- 
AGB stars and PNe using addition al criter i a. Fo r the 
post- AGB stars the sa mples of Alc ock et al.l (|1998[ ) and 
[Wood &: CohenI (|200lD provided a starting point; while 
the PNe we r e draw n fr om lists of LMC PNe a ssembled by 
iLeisv et al.l (|1997[ ) and lReid fc Parked (|2006[ ). represent- 
ing an adequate sampling of electron density and tem- 
perature, morphology, and infrared colors. In order to 
fully cover the color-magnitude space parametrized by 
IRAC, MIPS and 2MASS magnitudes, we selected a to- 
tal of 13 sources from under-represented regions, such as 
the region defined by [3.6] — [8.0] > 5 and the region bor- 
dered by [8.0] > 9 and J > 13.3. The distribution of the 
selected sources over the LMC is shown in Fig. [2] 
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Fig. 2.— Distribution of SAGE-Spec IRS targets over the LMC. 
The blue symbols indicate the positions of point sources targeted 
with the IRS staring mode, while the red symbols indicate the cen- 
tral positions of the 20 MIPS SED/IRS maps of extended regions. 
The positions are ov erplotted on the IRA C 8-fira footprint of the 
SAGE-LMC survey HMeixner et al.ll200l) 

MIPS SED point source target selection — We observed 48 
point sources with MIPS SED (Tables [1] and [H , which 
is only feasible for the brightest objects in the LMC. A 
minimum flux level of 100 mJy at 70 /im is required to 
obtain a S/N of ~3 for 20 x 10s integrations. We also 
required all targets selected for MIPS SED observations 
to have been observed with IRS, either within the context 
of the SAGE-Spec program, or archival programs in cycle 
1-3. 

3.1.2. IRS staring mode 

Observations — The IRS observations of the point 
sources in the sample are carried out in staring mode. All 
196 selected targets were observed using IRS-SL, while 
the 128 targets with a MIPS-24 /xm flux > 5.7 mJy were 
also observed with IRS-LL. Each target was observed 
in both nod positions, located one-third and two-thirds 
along the slit. Integration times were chosen based on 
the IRAC-8.0 and MIPS-24 flux levels, and targeted 
to result in a S/N of 60 in SL and 30 in LL, in principle 
sufficient to analyze and classify dust features on top of 
a stellar continuum. 

Although we observed toward 196 positions, one ob- 
servation (AOR key 22402560) clearly showed the con- 
tribution of two different objects in SL and LL; at short 
wavelengths the spectrum is due to GV 60, present at the 
observed location, while the LL spectrum is dominated 
by nearby Wolf-Rayet star LHa 120-N 82. 

Data reduction SAGE-Spec data — The processing of 
data for the SAGE-Spec program began with the flat- 
fielded images produced by the S18.7 version of the 
data-reduction pipeline at the Spitzer Science Cen- 
ter (SSC). To extract spectra from the flat-fielded im- 
ages and calibrate them spectrophotometrically, we fol- 
lowed the procedure used by several other programs 
in the Magella nic Clouds and el sewhere i n the Lo- 
cal Group (e.g iSloan et al.ll2006bt ^ Ziilstra et all 120061: 
Lagadec et al. '2007*: 'Matsuura et al.l i2007t iSloan et al.l 
2008. .2009; .Lagadec et al.. .2009t) . The SL and LL 



modules each have two apertures, one for the second- 
order data covering the shorter-wavelength portion, and 
the other for the first-order data covering the longer- 
wavelength portion. When the target is in the second- 
order aperture (SL2 or LL2), a short piece of first-order 
data is also obtained, which is referred to as the bonus 
order (SL-bonus or LL-bonus). The bonus order provides 
overlap with the true first-order data (SLl or LLl), mak- 
ing it possible to correct the spectra for discontinuities 
between the orders. 

Observations were constructed so that the number and 
length of integrations in each aperture within a module 
matched, giving us flexibility on the background sub- 
traction method. Generally, in SL, we chose as the back- 
ground for a given exposure the corresponding exposure 
with the target in the other aperture. These aperture 
differences place the positive and negative beams about 
79" apart, compared to 19" if we had used nod differ- 
ences. In SL, nod differences would have placed the pos- 
itive and negative beams close enough to each other to 
interfere for extended or complex sources. Consequently, 
we only reverted to nod differences for those observations 
where the background emission showed a gradient over 
the 79" throw. For LL, the default for background sub- 
traction was a nod difference, which placed the positive 
and negative beams ~56" apart. We generally avoided 
using aperture differences in LL because the beams were 
192" apart, which would often expose us to the more 
severe background gradients present in the LMC long- 
ward of 15 /im. We examined each image and spectrum 
carefully to assess when it was necessary to deviate from 
the default background-subtraction method to avoid ei- 
ther additional sources or complex backgrounds. In some 
cases, we even reverted to using the image with the tar- 
get in the other aperture and nod as the background (a 
cross difference). 

In addition to removing the background, differencing 
the data also corrects most of the rogue pixels in an im- 
age. These pixels exhibit dark currents different than 
their usual levels, but generally stable for the duration 
of a given observation. Some pixels remain problematic 
for a variety of reasons. Most are flagged as such in 
the rogue pixel masks provided by the SSC. We built 
super-rogue masks assuming that up to the campaign in 
which a target was observed, a pixel could be defined as 
bad if it had been flagged as bad in two previous cam- 
paigns. We replaced all flagged pixels using the imclean 
algorithm developed at Cornell and distributed as a part 
of irsclean by the SSCFl. This algorithm replaces bad 
pixels by comparing the point-spread functions (PSFs) 
in adjacent rows. 

To extract spectra from the differenced and cleaned 
images, we used the SSC pipeline modules profile (to 
locate the source in the slit), ridge (to map the source 
position and extraction aperture in the image), and 
extract The extract module extracts a spectrum 
from an image by summing the ffux within a pseudo- 
rectangle defined for each wavelength element. When the 
boundaries of a pseudo-rectangle cross a pixel, the flux 

•^■^ http : // ssc ■ spitzer ■ caltech. edu/dataanalysistools/ 1 
tools/ irsclean/ 

^•^ These modules are available in SPICE, the Spitzer IRS Cus- 
tom Extraction package. 
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TABLE 2 
Wavelength ranges 



segment wavelength (/im) 



SL2 


5.10- 


-7.59 


SL-bonus 


7.23- 


-8.39 


SLl 


7.59- 


14.20 


LL2 


13.95- 


-20.54 


LL-bonus 


19.28- 


-21.23 


LLl 


20.46- 


-37.00 



is assumed to be evenly distributed within that pixeL 
The pseudo-rectangles are centered on the center of the 
PSF at each wavelength element, and their width in- 
creases proportionally with wavele ngth. The ta,pered- 
column extraction within SMART (Hig don et all I2004D 
was designed to follow this algorithm precisely, and it 
gives very similar results . 

Spitzer obtains IRS data in a series of Data Collection 
Events (DCEs). We extracted spectra separately from 
each DCE, then co-added them to produce one spectrum 
per nod position. This step produces a mean flux density 
and a standard deviation, which we divided by the square 
root of the number of DCEs to estimate the uncertainty 
in flux density. To calibrate the co-added spectrum from 
each nod position, we determined spectral corrections 
using IRS observations of the standard stars HR 6348 
(KO III), HD 166780 (K4 III) and HD 173511 (K5 III). 
HR 6348 served as the standard for SL (to avoid any 
difficulties with the strong SiO absorption in the later 
K giants), while all three served as standards for LL (to 
maximize the S/N ) . We chose to use K giants rather than 
a Lac (AlV; e.g. iFurlan et al.ll2006D because of the dif- 
ficulty in predicting the strength of the hydrogen recom- 
bination lines in the low-resolution modules. 

When combining the spectra from the two nod posi- 
tions for a given order, we replaced the uncertainty when 
a comparison of the two spectra produced a larger value. 
When the uncertainty for a given pixel exceeded the av- 
erage uncertainty in the neighborhood by a factor of five 
(typically), we used only the data from the nod which 
were closer to neighboring data. This spike-rejection al- 
gorithm removed the occasional spikes and divots which 
survived the cleaning step above. 

Finally, spectra from the six orders were combined 
into one spectrum (SL2, SL-bonus, SLl, LL2, LL-bonus, 
LLl; see Table [1]). First the bonus-order data were av- 
eraged with the first- and second-order data where they 
overlapped and were within the defined range of valid 
data. Then the spectra were stitched together to re- 
move discontinuities between segments. These disconti- 
nuities arose primarily from mispointings, almost always 
in SL, with its narrower slit (3.6" vs. 10.0"). In general, 
we assumed that the corrections were always upward to 
the best-centered spectral segment. All corrections were 
multiplicative and scalar (i.e. not a function of wave- 
length). To conclude the processing, we trimmed the 
spectra of those portions at the ends of each segment 
which proved impossible to calibrate reliably. We also 
reset uncertainties which indicated a signal/noise ratio 
> 500, as these values are unlikely and can adversely 
affect algorithms which use the S/N to weight the data. 
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Fig. 3.— Combined MIPS SED Ijvan Loon et al.l [20T0) and 
IRS view of two bright, compact IR sources: one, OH/IR star 
IRAS 05280— 6910 is dominated by a warm circumstellar dust en- 
velope with the 10 and 18 ^m silicate features in absorption and a 
declining, featureless continuum at far-IR wavelengths; the other, 
ultra-compact H II region IRAS 05137— 6914 is dominated by cold 
dust and an emission-line spectrum both at mid- and far-IR wave- 
lengths. 

Archival data — We have perused the archive for all star- 
ing mode observations within the SAGE-LMC footprint, 
and complemented this list with a few mini-map observa- 
tions, apparently designed to target point sources. The 
observations are listed in Tab. [1] Most observations are 
single pointing staring mode observations, but in some 
cases more complex settings are used. Examples are the 
mini-maps, which appear to be designed to cover the 
entire point-spread-function, and cluster mode observa- 
tions, where several pointings are strung together in a 
single AOR. All archival targets were reduced following 
the scheme described above. One target was only ob- 
served with SL2, forcing us to depart from our default 
background subtraction using aperture differences, since 
there is no other aperture to extract. For those data, and 
in other cases where complex backgrounds made aperture 
differences inadvisable, we used nod differences in SL. 

We include both low-resolution (SL and LL) and high- 
resolution (SH and LH) in the final data delivery. Both 
Short-High (SH) and Long-High (LH) have short slits, 
which limit the background-subtraction method. Later 
in the Spitzer mission, the SSC strongly recommended 
that all SH and LH observations include dedicated back- 
ground observations, but most observations early in the 
mission came with no background observations. Where 
these were available, we subtracted them from the images 
before extracting. When they were not, then we were 
forced to skip this important step and continue without 
background subtraction. In all cases, we performed a 
full-slit extraction, summing all of the flux in the slit at 
each wavelength. When stitching high-resolution data, 
we have not applied different corrections to the orders 
within SH or LH, because these were all obtained si- 
multaneously and cannot differ due to pointing effects. 
Sample spectra showing the reduced IRS staring mode 
data are shown in Fig. |3l 
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3.1.3. MIPS SED point sources 

Observations — For the MIPS SED mode observations, 
the integration times are determined based on the mea- 
sured 70 ^m emission, from SAGE-LMC, and the slope 
of the SED. The chop size was chosen to place the back- 
ground measurement in a region relatively free of emis- 
sion for the range of dates expected for the observa- 
tions. Due to the high efficiency of Spitzer scheduling, 
the MIPS SED observations were taken earlier than ex- 
pected, resulting in some chop regions not being taken 
in the ideal locations. The chop sizes were normally 1', 
except in five cases were a chop of either 2' or 3' was em- 
ployed. Integration times ranged between 24 s and 200 
s. 

For the LMC, there is one additional point source with 
MIPS SED observations available in the Spitzer archive. 
This is SN 1987A and has been observed as part of pro- 
grams 30067, 40149 & 50444 (PI: Dwek). The IRS spec- 
troscopy and MIPS and IRAC photome try associated 
with these programs is already published (iBouchet et al.l 
[20061) . 

Data Reduction — The MIPS SED point source 
obser vations were redu ced using the MIPS DAT 
(see [Gordon et al.ll200"5l ). The extraction was done for 
a 5 pixel wide aperture centered on the collapsed profile 
maximum. For the majority of the sources, the off-source 
chop observations were used to do the initial background 
subtraction (except when there was significant emission 
in the off-source chop position). In addition, background 
subtraction was done by subtracting the measurements 
made with the same extraction aperture in a region near 
the edge of the slit. A wavelength dependent aperture 
correction was applied to extrapolate to infinite extrac- 
tion aperture. Finally, a smoothed sensitivity function 
was applied to convert from instrumental to physical 
units. The uncertainty due to the absolute calibration 
is 15% (ILu et al.l [20M). Fig. [3] shows the MIPS SED 
spectrum of point sources IRAS 05280-6910 and IRAS 
05137—6914, as examples of the quality of the data. 
More details on, and first science results from, the MIPS 
SED ob servations of point sou rces in the LMC can be 
found in Ivan Loon et al.l (|2010l ). 

3.2. Extended regions 
3.2.1. Target selection 

For the interstellar extended source observations, we 
distinguish between highly irradiated (ionized) extended 
regions (i.e. H II regions) and lower-level irradiated 
clouds, described as atomic and molecular clouds. The 
H II regions in the SAGE-Spec program (see Tab.[T]) have 
been selected on size a nd the r.m.s. density as derived 
from the Ha emission (jKennicutt fc Hodgel[T986.) . The 
source list covers a range in sizes from 1' to 16', while the 
electron density range spans about two orders of magni- 
tude. Hii regions cover only part of IRAC/MIPS color- 
color space in the LMC (circles in Fig. 0]). The atomic 
regions were selected from the FS.0/F24 and 
IRAC/MIPS color-color space, as observed by SAGE- 
LMC, and are chosen to span a wide range of these 
IRAC and MIPS colors (Fig. H]). Based on the overall 
pixel statistics, we divided the color-color space into a 
number of canonical bins (e.g. 5 < FS.0/F24 < 10 and 




0.1 1.0 10.0 

F(8 ^m)/F(24 fim) 



Fig. 4. — IRAC/MIPS color-color diagram for extended regions. 
The SAGE-LMC data for all three MIPS bands and the IRAC 8- 
fim band were convolved to the spatial resolution of the MIPS-160 
/im band. The background dots represent the ratios of these bands 
for each MIPS-160 spatial resolution element. The H II regions that 
were observed for the SAGE-Spec program are plotted as circles 
and the diffuse regions as triangles. 

F70/F1Q0 < 0.1), and selected regions with high concen- 
trations of pixel values in these bins. As an additional 
criterion we required these regions to have a distinct iden- 
tity, for instance a feature in the Spitzer maps or a CO 
or H I cloud. The selection is somewhat exploratory in 
nature due to its small size. 

While the H II regions in general tend toward Fg / F24 
ratio ~ 1, the atomic regions chosen span higher ra- 
tios ranging from 1 to 10, on average. This selection 
does not guarantee that H II regions are not present 
in the atomic regions mapped, but samples regions 
which would be dominated by properties characteristic of 
atomic ISM. The SAGE-Spec sample has been extended 
by the archival IR S and MIPS SED maps of the 30 Do- 
radus H II region ( Indebetouw et aP 12009( 1 and two ad- 
ditional atomic regions in the LMC from PID 40031 (PI: 
G. Fazio; SSDR 11 and SSDR 12 in Tab.[I|), of which the 
data remain unpublished so far. The central positions 
and sizes of all 23 extended regions are listed in Tab. [TJ 

3.2.2. IRS mapping mode 

Observations — For the atomic and molecular cloud ob- 
servations, our sensitivity objective was to obtain spec- 
tral maps such that when spatially integrated over a 
1' X 1' region, we would achieve a S/N = 10. We used ex- 
posure times per pixel of 4 x 14s (SL) and 4 x 30s (LL) and 
spectral mapping to cover each 1' x 1' region. All selected 
H II regions are mapped in strips that have a width of 
1', and the length being the diameter of the H II region. 
The mapping is done in such a way that the SL slit is 
stepped in the cross-slit direction by the diameter of the 
H II region and contains 2 pointings in the slit direction. 
The LL slit is stepped in the cross-slit direction by 1' and 
again in the slit direction by the diameter of the H II re- 
gion, thus obtaining a 1' wide strip in both LL and SL. 
There are four 6s exposures for both modules, and, since 
the maximum length of an IRS AOR is 6 hours, the total 
length of the strip is limited to 5.4'. The largest H II re- 
gions in our sample are therefore not mapped to their full 
diameter. For both the low surface brightness clouds and 
the H II regions, dedicated off-source observations were 
obtained to remove the time dependent IRS detector hot 
pixels and zodiacal light background. 
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Fig. 5.— Integrated IRS and MIPS SED spectrum of SSDR 1. 
The spectrum is spatially integrated over a circle with diameter 
60" , centered on the position listed in Tab. [l] A modified form of 
the PAHFIT model has been applied (see main text). The pluses 
indicate the data, and the solid lines are the various components 
of the PAH fit model, with blue representing the dust continuum, 
cyan the atomic transitions, and green the PAH bands. The overall 
fit is indicated with a red line. 

Data Reduction — We used the standard pipeline data 
as produced by the SSC. The individual observations 
were combiiied into a spectral cube using CUBISM 
(jSmith et al.l l2007aD . and these spe ctral cubes were 
merg ed together using custom software (jSandstrom et al.l 
120091) . Each in dependent spectrum in the cube was fit 
using PAHFIT (jSmith et alJl2007b( ) after convolution to 
a common resolution using custom convol ution kernels 
([Gordon ct al. 2008; Sandst rom et al.ll2009f ). The fit pa- 
rameters are used to construct the feature maps. For 
the molecular and atomic regions, we did achieve a S/N 
of 10, especially at A > 10 /im. For the H II regions, 
more mixed results emerged, with only 6 of the 10 regions 
meeting the S/N goal. In those regions with a S/N > 10 
it is possible for us to investigate spatial variations in the 
properties of dust and PAHs, and correlate this with the 
interstellar radiation field measured through PAH feature 
strengths and atomic line ratios. 

We have also spatially integrated the IRS (and MIPS 
SED) spectroscopy, as Fig. [5] shows for one of the atomic 
regions. The integrated SED of this region was extracted 
from the individual IRS order cubes and MIPS SED cube 
over the region in common between all the observations. 
In this example, the extracted region was a 60" diameter 
circle. When studying spatial variations is not possible 
due to low S/N, the integrated spectra still yield global 
information on the dust and PAH properties, and the 
radiation fields in these environments. 

3.2.3. MIPS SED 

Observations— For the H II regions, the MIPS SED ob- 
servations roughly coincide with the peak of the SED and 
pick up any strong [O I] 63 iim and [O III] 88 /zm lines 
(jlndebetouw et alll2009l) . For the atomic and molecu- 
lar regions the MIPS SED observations constrain dust 
temperatures, and, in particular, the very small grain 
emission properties. All SAGE-Spec extended regions 
are mapped with 1/2 slit offsets in both slit dimensions 
(9" cross-slit and 1.25" along-slit), with the minimum ex- 
posure time of 3 s. With these exposure times, we aimed 
to achieve a S/N of 5 per spatial bin for the H II regions, 
while for the diffuse regions, the objective is for a S/N 
of 5 for the spatially integrated SED (1' x 1' region). 



Indeed, these S/N goals were met for 7 out of 10 H II 
regions, and all of the diffuse regions. For all extended 
regions, dedicated background observations off the LMC 
were obtained. 

For the LMC, there are two additional extended 
sources with MIPS SED observation s available in the 
Spitz er archive. They are 30 Dor ()Indebetouw et al] 
20091); and the 70 /xm excess (as described by 
Bernard et all l2008f) region observed in PID 40031, for 
both of which IRS mapping mode observations are also 
available (sec Sect. I3.2T2|) . 

Data Reduction — The MIPS SED extended source ob- 
servations were red uced using the MIPS DAT v3.10 
(|Gordon et al.l[2005l). in a way s imilar to MIPS imaging 
data (see, e.g.. iDale et al.|[2b07D and calib rated accord- 
ing to the prescription of iLu et all (|2008D . Using the 
MIPS DAT we constructed three different products: on- 
source background subtracted, on-source only, and off- 
source only rectified mosaics combining all the appro- 
priate observations in an AOR. The dedicated off-LMC 
background observations were subtracted from the on- 
and off-source mosaics 

For each spectral map, and using the on-source and 
off-source MIPS DAT products, spectral cubes were pop- 
ulated by assuming that the slit is 2 pixels wide and has 
the coordinates and orientation found in the header of 
each input image. For any pixel in the output cube 
where multiple input values are available, the output 
value is the mean of the input values, weighted by the 
inverse square of the uncertainty associated with that 
value. This procedure has been captured in custom IDL 
software, which paralle ls that of the simila r software for 
IRS spectra fCUBISM: [S"mfth et al.l[2007al) . An example 
of the resulting spectra, integrated over a larger region, 
is shown in Fig. [5l 

3.3. Data products and dissemination 

As part of the SA GE-Spec Legacy program we deliver 
basic and enhanced data products to the astronomical 
communit}0. Reduced spectra for all point sources and 
extended sources within the SAGE-LMC footprint are 
included in the delivery in the form of tables and plots. 
This dataset includes both the SAGE-Spec and archival 
observations within this footprint. The enhanced data 
products include a spectral catalog of the archival and 
the SAGE-Spec point sources, along with a source classi- 
fication. In addition, a photometric classification scheme 
will be derived, and applied to the entire SAGE-LMC 
point source catalog. 

In the cases where spectral maps were performed on ex- 
tended sources, the data will be spatially averaged into 
one spectrum. We also deliver spectral data cubes for 
spectral maps. From those data cubes, maps in selected 
features or spectral lines will be provided for extended re- 
gions with sufficient flux in the intended features. Fig. [S] 
shows an example of these spectral feature maps. 

The first delivery took place on 1 August, 2009, and 
included the reduced data of all SAGE-Spec IRS star- 
ing mode observations, along with a first batch of MIPS 

The SAGE-Spec data products are available on 
|http : //data . spitzer . caltech.edu/popular/sage-spec/ The 

unprocessed data are also available through the ySCJ archive tool 
Leopard 
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Fig. 6. — Example of a spectral map of an H II region (LHA 
120-N 11; DEM L 34) and its surroundings. The map shows the 
integrated intensity between 6 to 9 fim for the region where there is 
full coverage over the entire IRS LL and SL range. The panels on 
the right show the extracted spectra from different regions in the 
map. Region 1 is centered on NllB, a compact H II region. Its IRS 
spectrum shows nebular line and PAH emission on a steeply rising 
IR continuum. Region 2 is centered on an embedded cluster which 
shows a strong stellar continuum together with an IR excess due 
to the surrounding dust. Region 3 represents a more diffuse region 
and it exhibits very prominent nebular lines in its IRS spectrum. 
(Hony et al. in prep.) 

SED point source observations CWo ods et aIll2010D . The 
second delivery in March 2010 contains the reduced spec- 
tral data cubes for the extended regions observed with 
MIPS SED and IRS (both SAGE-Spec and archival data) 
and the reduced archival IRS st aring mode spectroscopy 
from Cycles 1-3 (|Woods et al.l 120101 ) . Two more deliv- 
eries are planned at ~6 month intervals, encompassing 
archival data from Cycles 4 and 5, and the enhanced data 
products. 

4. FIRST RESULTS 

Here, we list some first scientific results of the SAGE- 
Spec collaboration, in the context of both program aims: 
Following the life cycle of gas and dust (Sect. 14. ip and 
the classification of point sources (Sect. 14 2p . 

4.1. Life cycle of gas and dust 

4.1.1. Evolved stars 

Carbon-rich post-AGB stars — Four carbon-rich post- 
AGB objects in the combined SAGE-Spec and archival 
samples can easily be identified by their spectral charac- 
teristics: they have strong PAH emission and exhibit the 
30 /zm feature generally attributed to MgS grains. In ad- 
dition, the dust temperature is clearly low compared to 
that in carbon-stars still on the AGB as judged from the 
shape of the continuum. These objects most likely have 
left the AGB within the last few hundred years and are 
evolving to become planetary nebulae. The IRS spectra 
of the four objects along with the available photometry in 
the literature are presented in Figure [T] Three of the ob- 
jects are SAGE-Spec targets and selected as likely post- 
AGB candidates, while object NGC 1978 WBT 2665 was 
part of the sample of PID 3591 (Tab.[T|), and selected on 
its infrared colors using the classification bv lEgan et al.l 

dlooi). 

IRAS F05192-7009 shows a strong 21 /xm feature, so 
far only observed in post-AGB objects in our Galaxy (see 
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Fig. 7. — IRS spectra of the four post-AGB candidate objects are 
given all on the same scale for direct comparison. In each panel the 
available photometry from the literature are also plotted: green 
for the SAGE-LMC IRAC photometry, orange for SAGE-LMC 
MIPS-24 photometry, red for 2MASS photometry l |Skru tskie et al.l 
[2006; Cohen et al. 200!!), maroon for M SX (from the reject catalog 
for NGC 1978 WBT 2665; IPrice e t al.'IOOjl. blue for the Magel- 
lanic Cloud Photometric Survey photometry ( Zaritsky ct al. 1997), 
magenta for DENIS photometry (Fouquc ct al. 2000), dark green 
for IRAS photometry (Beichman et al. 1988), and brown/cyan for 
Palomar Sky Survey photometry (Monet et al.ij2003i V No scaling 
has been applied to any of the data values. 

for example IHrivnak et al.|[2009l and references therein), 
thus representing the first extragalactic detection of this 
feature. In the other three objects it is weak or ab- 
sent. For object SAGEIC J051228. 18-690755. 7 the data 
around the position of the feature possibly contain an 
artefact, so it is possible that there is a 21 /j,m feature 
present, but if so it is quite weak and it seems more 
likely that the feature is absent. Preliminary dust radia- 
tive transfer modeling for IRAS 05192—7009 shows that 
that the 21 /.tm and 30 /im feature shapes are the same as 
those observed in Galactic objects, and suggests that the 
bulk of the dust in the circumstellar shell is hotter than 
that found for the Galactic 21 /im sources. The mod- 
els indicate that the dust sheh for IRAS 05192-7009 
is somewhat more massive than those of a number of 
the well studied Galactic 21 /im objects such as IRAS 
07134-^1005 and IRAS 22272-^5435. The same may be 
the case for all four objects which would then suggest 
that they have left the AGB more recently than most of 
or all of the Galactic 21 /im objects. 

Compared to Galactic objects of this type, the LMC 
sources show very strong PAH emission features in- 
cluding the rarely seen 6.9 /im feature. Comparison 
of the IRAC colors of these objects to the simulated 
IRAC/MIPS colors of Galactic 21 /im objects with good 
quality ISO SWS data indicates that the [3.6] - [8.0] 
colors for the LMC objects are larger than those for the 
Galactic objects, which may be due to some combination 
of being less evolved off the AGB and having the strong 
PAH features. All of these objects have a well defined 
position in a K — [8.0] vs. K — [24] color-color diagram 
which suggests that further candidate post-AGB objects 
can be identified from the SAGE-LMC data. 

RV Tauri stars — A specific sub-class of post-AGB stars 
is formed by the RV Tauri stars. These are pulsating 
stars which occupy the high-luminosity tail of the popu- 
lation II Cepheids. Their light curves are characterized 
by a succession of deep and shallow minima. Many ob- 
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Fig. 8. — The de-reddened SED of RVTauri star MACHO 
82.8405.15 l IGielen et all [20091 ). Triangles are broad-band fluxes. 
The full line is the associated Kurucz stellar atmosphere model. 
The SAGE-Spec infrared spectrum is also shown. Thermal emis- 
sion from amorphous silicates dominates the spectrum but sub- 
structure in the 10 fim profile as well as the presence of smaller 
features at longer wav elengths indicate the presence of crystalline 
silicates IGielen et al.1 .2009). This object shows a clear correl ation 
between abundance pattern (.Revnicrs fc van Winckell 120071 ) and 
condensation temperature of species, consistent with re-accretion. 

jects also show significant cycle-to-cycle variability. 

One of the more remarkable properties of RVTauri 
stars is that the observed chemical pattern in the photo- 
spheres of many Galactic RV Tauri stars is the result of a 
chemical rather than a nucleosynthetic process: The pho- 
tospheres are found to be deficient in refractory elements 
(like Fe and Ca and the s-process elements), while the 
non-refractory elements are not (or mii ch less) affected 
(|Giridhar et all l2005t iMaas et all 120051 and references 
therein). The photospheric patterns can be understood 
by a process in which gas-dust separation is followed 
by re-accretion of only the gas, which is poor in refrac- 
tory elements. This process has likely only taken place 
in systems which a re surrounded by stable dusty disks 
(iWaters et al.lll992f). which RV Tauri stars are known to 
possess (I Van Wincke1l2003l) . 

These dusty disks around evolved objects are ideal en- 
vironments to foster strong grain processing and in a 
Spitzer survey of 21 Galactic sources IGielen et all (l2008h 
showed that very high crystallinity prevails, and is domi- 
nated by magnesium-rich end members of olivine and py- 
roxene silicates. RVTauri stars in t he LMC were found 
by the microlensing survey MACHO (jAlcock et al.lll998D 
and high resolution optical spectroscopy revealed that 
depletion of refractory elements is also obser ved in their 
photospheres (Rev niers fc van Wincke]ll2007l ). 

Using SAGE-Spec data, we showed that also in the 
LMC, the RV Tauri stars have sta ble disks, rather than 
dusty outflows (jGielen et al.ll2009 ^) and the close connec- 
tion between photospheric depletion and the stable dusty 
environment is illustrated in Fig. |8l 

4.1.2. Interstellar medium 

The integrated spectrum of SAGE-Spec diffuse region 
#1, hereafter SSDR 1, which is also known as CO clou d 
154 from the NANTEN CO survey (jFukui et al.ll2008D . 
or LMC N J0531-6830, with a mass (estimated from 
the CO) of 1.0 X 10^ Mq (jFukui et al.l 12008V is shown 
in Figure [5] The spectrum is dominated by PAH fea- 
tures at 5-15 /im and a continuum from small grains at 
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UK)- 3.7K-03± 2.01E-04 
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Fig. 9. — Best fit derived using the DUSTEM code for the spec- 
trum toward SSDR 1 (CO-154). The red dots show the IRS and 
MIPS SED SAGE-Spec spectrum integrated as discussed in the 
text. The blue dots show the Spitzer photometry integrated in the 
SAGE data for the same area. All values are normalized to a total 
column density of N^i = iti^^ cm~^. The various lines show the 
contribution of individual dust components: red (dot-dash): Big 
Grains, green (dashed): Very Small Grains, blue (dashed): PAH, 
violet (long dash): NIR continuum. The total model spectrum is 
shown by the continuous yellow line. The squares show the pho- 
tometry in the Spitzer bands derived from the model spectrum. 
The best fit values for the free parameters shown are those of Ta- 
ble[T] 

longer wavelengths, while big grains dominate the emis- 
sion longward of ^80 /im. In order to extract some phys- 
ical properties of the PAHs and ionic lines in the spec- 
tral cube, the spe ctrum was fitted us ing an adapted ver- 
sion of PAHFIT (jSmith et al.ll2007b[) that handles both 
the IRS (5-40 ^m) and MIPS SED (70-90 /xm) spectra. 
To extract abundances of the PAHs and grains popula- 
tions responsible for the MIR and FIR continuum emis- 
sion, we used an em pirical dust model, DUSTEM (see 
[Bernard et al.l[2b08L fo r a description) whic h is based on 
the emission model of iDesert et"all (|1990[ ). We fit the 
integrated spectrum with the DUSTEM model allowing 
the radiation field intensity (^isrf), the abundance of 
the 3 dust components (Ipah; Very Small Grains: Ivsg! 
and Big Grains: Ibg) and the intensity of the NIR con- 
tinuum to vary simultaneously. The size distribution of 
the PAHs and BGs remain in the form of a powe r law 
as m the Solar Neighborhood (jPesert et al.lll990[ ). but 
we model the VSGs with a flatter size distribution to 
account for the flatter shape of the far-infrared contin- 
uum: n{a)da oc a" with a — —1, where a is the grain 
radius and a the index of the size distribution of the 
VSGs. The best fit is shown in Fig. [HI along with the 
SAGE-Spec spectrum normalized to a total dust column 
density of 10^° H cm~^ as derived from the Hi and CO 
maps. Fig. [9] also shows the photometry points derived 
from integrating the SAGE-LMC IRAC and MIPS maps 
over the same region used to extract the spectrum. 

The DUSTEM fit results are given in Tab. [J and 
shows that the dust abundances de rived are somewhat in 
agreement with the results given in lBernard et al.l ()2008f ) 
for cloud CO-154, indicating that the region selected for 
spectral mapping is representative of the larger region 
mapped in the SAGE-LMG imaging survey. Note that 
the large value derived for the NIR continuum proba- 
bly reflects that the stellar contribution was not removed 
from the data presented here. This does not affect the 
fit parameters for the PAH, VSG and BG component, as 
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TABLE 7 

Physical para meters derived from th e DUSTEM fit compared to 

THOSE OBTAINED IN IBeRNARD ET Al] (120081) FOR CLOUD CO-154. THE VALUES 
LABELED WITH 'H I' ARE RUN FOR A GRAIN SIZE DISTRIBUTION APPLICABLE TO 

THE Solar Neighborhood, while th e values labe led 'CO' are those for 

case 2 AS DESCRIBED BY BERNARD ET AL.I (120081 ). IN WHICH THE SAME 
FLATTENED GRAIN SIZE DISTRIBUTION IS USED FOR THE VSGS AS IN THE 
PRESENT WORK. 





^PAH 




Ybg 


NIR cont 


^ISRF 






(10-4) 


(10-4) 


(10-3) 


(10-4 MJy/sr) 






SAGE-Spec 


2.33 


8.29 


3.79 


46.8 


1.83 


2.44 


CO-154{H I) 


1.78 


8.25 


2.85 


4.99 


2.59 


6.61 


CO-154(CO) 


0.80 


2.47 


0.98 


15.2 


3.55 


7.09 



TABLE 8 

Strengths of the major PAH features for SSDR 

1, ALSO KNOWN AS NANTEN CO CLOUD CO-154. 



Feature name 


Strength 


Uncertainty 




(W m-2 sr-i) 


(W m-2 sr-i) 


6.2 lira 


1290.8 


1.2 


7.7 lira Complex 


3374.8 


5.2 


8.6 lira 


1525.4 


1.4 


11.3 lira Complex 


2350.9 


0.7 


12.0 lira 


674.3 


0.9 


12.6 lira Complex 


945.9 


0.9 


13.6 lira 


453.6 


0.8 


14.2 lira 


49.0 


.8 


16.4 lira 


171.5 


.4 


17 lira Complex 


668.7 


1.2 


17.4 lira 


53.1 


0.4 



the NIR wavelength range is not used to derive the grain 
properties of those species. 

The intensities of the major PAH features derived us- 
ing PAHFIT are shown in Table [T] Figure [10] shows a 
comparison between the PAH stren gth ratios in SSDR 1 
with those of other nearby galaxies ([Smith et al.ll20Q7bl ). 
The ISM for all of these extragalactic spectra contain a 
range of radiation fields. Although SSDR 1 is toward 
molecular cloud CO-154, there is clearly ionized gas in 
the line-of-sight, based on the presence of the [Ne III] 
15.5 and [Ne II] 12.8 /im lines. The ratio of these lines, 
[Ne III]/[Ne II] =0.17, indicating low- ionization gas, is 
near the median of the ratios for the ext ragalactic lines- 
of-sight studied by [Smith et all ([2007b[ ). Nonetheless, 
we separated the high-ionization lines-of-sight in order 
to keep the comparison as even as possible. It is evident 
that the 8.6, 11.3 and 12.6 /im features are significantly 
stronger for SSDR 1 than the average for the sample of 
nearby galaxies. The relatively bright 11.3 /.tm feature is 
characteristic of the ISM in the Magellanic Clouds. The 
features were first detected outside H II regions in the 
SMC using ISO (Reach_et_ al. 2000') , for a region similar 
in many ways to SSDR 1 considered here; the feature ra- 
tios have been interpreted as indicating a different intrin- 
sic set of PAH band streng ths in the SMC as compared 
to those in the Milky Way ([Li fc Drainel[2002[ ). 

4.1.3. Young Stellar Objects 

Fig. [TT] shows two examples of embedded YSOs in the 
SAGE-Spec sample. Both spectra exhibit strong ab- 
sorption at 15.2 /im attributed to the CO2 ice bending 
mode. These objects also show strong silicate absorption 



I 





[ 






1 





Fig. 10. — Histograms of the r atios of PAH featu re strengths 
from a sample of nearby galaxies ( ISmith et al.ll2007bl) . Each ratio 
is normalized to the 7.7 lira PAH complex. The solid histograms are 
for the 50 galaxies in the sample with [Ne HI] < [Ne II] , as observed 
for SSDR, 1, while the dotted histograms are for the 9 others. The 
feature ratios for SSDR 1 (CO-154) are indicated with vertical 
dashed lines. 

at 10 /im, as well as emission features due to PAHs, more 
noticeable at 6, 8 and 11 /im. The lower spectrum also 
seems to show an additional broad absorption feature at 
6 /im. This ice band is mainly due to the O— H bending 
mode of water ice, but it is also thought to include con- 
tributions of other minor ice species. We have analyzed 
in detail the CO2 profiles of a sample of massive embed- 
ded YSOs identified in the SAGE-Spec survey and from 
archival dat a, of which the resu lts are presented in an- 
other paper ([Oliveira et al.' 20091 , and summarized here. 
We compute column densities and compare the observed 
profiles with laboratory profiles available in the litera- 
ture. The observed profiles show a varied morphology 
that, when modeled with the help of lab profiles, provides 
clues on the ice's admixtures and environmental proper- 
ties, like temperature. We also investigate the properties 
of the 5—7 /im band. By comparing observed properties 
in LMC and Galactic sample it is possibl e to get a han- 
dle o n metallicity effects on ice chemistry ([Oliveira et al.l 
[2001 . 

4.2. The nature of point sources 
4.2.1. MIPS SED point sources 

Tw o examples of MIPS SED spectra ([van Loon et al.l 
l201Clf ) are shown together with their IRS spectra in Fig- 
ure [3] These two objects are very different, both in their 
appearance and in their nature: IRAS 05280—6910 is an 
OH/IR star of high luminosity ([ Wood et aLlll992[ ): it is 
perhaps the most dust-enshrouded supergiant known to 
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Fig. 11. — Examples of IRS spectra for 2 embedded YSOs in the 
LMC llOlivei ra et al. 2009). Both objects exhibit a red dust con- 
tinuum characteristic of the early stages of YSO evolution. Both 
objects show the broad feature at 10 fira associated with silicate 
dust and PAH emission most noticeably at 6, 8 and 13 /im. Their 
spectra also show prominent ice signatures: CO2 ice at 15.2 ^m, 
and the 5 — 7 /im ice complex (for the bottom object) that includes 
amongst others an important contribution from water ice. 

exist in the Magellanic Clouds (Ivan Loon et al.ll2005aD . 
We might be dealing with a flatte ned circumstellar en- 
velope, such as that of WOHG064 d Ohnaka et ani2008| ) 
but in this case viewed edge-on and thus rendering the 
central star invisible at optical wavelengths. This picture 
is confirmed by the large optical depth in the silicate fea- 
tures in the IRS range and the absence of cold dust in the 
MIPS SED range. The other object, IRAS 05137-6914 
is an ult ra-compact H II region detected at radio w ave- 
lengths (|Mathewson et al.lll985t iBoiicic et"alll2007| ). It 
must harbor a massive young, hot star. The cold dust 
dominating the cocoon around this young star emits an 
intense far-IR continuum. The excitation and ionization 
conditions in the gas are traced by the fine-structure line 
emission of [Oi] at 63 /im and [Oiii] at 88 /im in the MIPS 
SED range; in the IRS range the [Siii] lines at 18 and 33 
/im are very bright and PAH emission as a consequence 
of the erosion of small grains is seen. We present a thor- 
ough description of the nature of all S AGE-Spec MIPS 
SEP point sources in a related study (|van Loon et al.l 

[2oTnh . 

4.2.2. A background quasar with peculiar properties 

The SAGE-Spec program has also yielded IRS spectra 
of a number of sources that could not easily be classi- 
fied based on their broad-band colors. Several of these 
are background sources. One such background source - 
SAGE 1CJ053634.78-722658.5 - stands out in the IRS 
spectrum. It has a redshifted spectrum (z=0.14) that 
exhibits extremely prominent silicate emission features 
at 10 and 18 ^m. We have analyzed the source and dis- 
cussed its nature (jHonv et al.ll201(il) . We argue that the 
peculiar IRS spectrum and its corresponding broad wave- 
length energy distribution are indicative of a quasar. We 
do not detect any emission from the host galaxy; nei- 
ther the stellar component in the optical or near IR nor 
the colder ISM in the far-IR (see Fig. US] ' Honv et al.l 
IMol ). and this may thus be an other example of a host- 
less quasar (jMagain et al.ll20()5l ). 

5. OUTLOOK AND CONCLUSIONS 

The SAGE-Spec program provides useful data for un- 
derstanding the life cycle of gas and dust in galaxies. 
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Fig. 12. — Broad wavelength energy distribution of background 
quasar SAGE IC J053634.78-7226 58.5 combined with the remark- 
able IRS spectrum of the source IIHonv et al.il20lOD . The main 
contributions that can be identified are the exceptionally strong 
silicate emission bands at 9.7 and 18 fim and the hot continuum 
peaking near 4 fim. The weak PAH emission bands have been used 
to derive the redshift of 0.14. 

The extensive dataset of IRS and MIPS SED spec- 
troscopy, obtained within the SAGE-Spec program, com- 
plemented with archival data, sample the relevant envi- 
ronments and ultimately provides insights on dust miner- 
alogy and gas properties in these environments. Feeding 
the results back to the original SAGE-LMG data leads 
to conclusions on stellar populations, and allow us to 
study the mineralogical dust cycle in the Large Mag- 
ellanic Clou d, in combination with the global star for- 
mation rate (jWhitnev et al.|[2008l: iGruendl fc Chul[2009l) 
and inje ction rate of stellar mass loss into the ISM 
(e.g. Ma tsuuraetall 120091 ISrinivasan et al.ll2009( ). An 
important outcome of the SAGE-Spec program is con- 
tributing distinguishing diagnostics to classify sources in 
the SAGE-LMG point source catalog. 

The initial results discussed in the paper include the 
first extragalactic detection of the 21 /im feature; the 
study of crystalline silicates in the disks around RV Tauri 
stars; the possible detection of a host-less quasar; the 
analysis of ices towards massive YSOs; and investigations 
into feature and line ratios in atomic and H II regions 
to probe physical conditions, such as radiation field and 
ionization fraction. 

True to its legacy status, the SAGE-Spec team has 
delivered a significant fraction of its reduced data to the 
scientific community already, with further data deliveries 
planned in the near future. The unprocessed data have 
been available to the community in the Spitzer archive 
from the date of observing. We will also deliver enhanced 
data products, particularly spectral feature maps and 
source and spectral classifications in those future deliv- 
eries. 
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TABLE 3 

Point sources targeted with the IRS staring mode as part of the 
SAGE-Spec PROGRAM. 



Nr. 


AORkey RA (J2000) 


Dec (J2000) 


SAGE designation 


mod. 


name 


AOR key Remarks 




IRS 




SSTISAGE + 






MIPS SED 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 



22399232 
22399488 
22399744 
22400256 
24319488 
24318720 
22400512 
22400768 
22401024 
22401280 
24315136 
22401792 
22402048 
24317952 
22402304 
22402560 
22402560 
24319232 
22403072 
22403328 
24318976 
22404096 
22404864 
22405120 
22405632 
22405888 
22406144 
22406400 
22406656 
22406912 
22407168 
22407421 
22407680 
24317696 
22407936 
22408192 
22408448 
22408704 
22408960 
24317440 
24314880 
22409216 
22409472 
22409728 
22409984 
22410240 
22410496 
22410752 
22411008 
22411264 
22411520 
24317184 
22411776 
22412032 
22412288 
22412544 
22412800 
22413056 
22413312 
22414080 
22414336 
22414592 
22414848 
24316928 
22415104 
22415360 
22415616 
22416128 
22416384 
24316672 
22416640 
22416896 
22417152 



04h37m21.15s 
04h37m27.69s 
04h46m27.15s 
04h47ml8.63s 
04h48m37.75s 
04h49m34.38s 
04h50m40.57s 
04h51m28.58s 
04h51m40.63s 
04h52m00.38s 
04h52m28.66s 
04h52m32.49s 
04h53m09.54s 
04h53mll.03s 
04h53m28.71s 
04h53m30.86s 
04h53m30.86s 
04h53m44.28s 
041i54m22.88s 
04h55m26.76s 
04h55m34.06s 
04h56m23.27s 
04h58m55.03s 
04h58m55.29s 
05h00m32.59s 
05h00m34.69s 
05h02m21.52s 
05h02m24.21s 
05h03m04.98s 
05h03ml6.59s 
051i03m36.89s 
051i03in42.54s 
051i03ni53.50s 
051i03m54.60s 
05h04m07.38s 
05h04m07.73s 
05h04mll.09s 
05h04m28.91s 
05h04m34.17s 
05h04m51.71s 
051i05m03.22s 
05h05ml7.19s 
05h05m55.74s 
05h05m58.26s 
05h06m07.51s 
05h06ml2.61s 
05h06ml8.95s 
05h06m20.13s 
051i06m29.62s 
05h06m39.24s 
05h07m09.47s 
05h07ml4.00s 
05h07m53.01s 
05h07m59.36s 
05h08m26.27s 
05h08m30.62s 
05h08m36.42s 
05h09m26.44s 
05h09m29.54s 
051il0m28.38s 
05hl0m59.06s 
05hl2m09.19s 
05hl2ml3.57s 
05hl2m28.17s 
05hl3m01.80s 
05hl3m06.43s 
05hl3m39.87s 
05hl3m41.42s 
05hl3m42.83s 
05hl3m47.79s 
05hl3m48.33s 
05hl4ml2.32s 
05hl4ml8.15s 



-70d34m44.57s 
-67d54m34.94s 
-68d47m46.83s 
-69d42m20.53s 
-69d23m36.85s 
-69d05m49.17s 
-68d58ml8.76s 
-69d55m49.92s 
-68d47m34.82s 
-69dl8m05.53s 
-68d54m5 1.09s 
-67d02m59.30s 
-68dl7ml0.11s 
-67d03m55.96s 
-66d03m34.76s 
-69dl7m49.85s 
-69dl7m49.85s 
-66dllm45.76s 
-70d26m56.64s 
-68d25m07.93s 
-65d57m00.92s 
-69d27m48.05s 
-69dllml8.21s 
-68d50m36.13s 
-66d21ml2.60s 
-70d52m00.34s 
-66d06m37.98s 
-66d06m37.46s 
-68d40m24.90s 
-65d49m44.79s 
-68d33m38.71s 
-67d59ml8.83s 
-70d27m47.53s 
-67dl8m47.69s 
-66d26m42.71s 
-66d25m05.48s 
-66d26ml6.70s 
-67d41m23.43s 
-67d52m21.05s 
-66d38m07.41s 
-69d24m26.51s 
-69d21m57.12s 
-67d22m09.24s 
-68d09m23.79s 
-71d41m48.12s 
-64d55m37.23s 
-61d56iiil0.88s 
-64d54ni58.01s 
-68d55m34.54s 
-68d22m09.32s 
-68d58m50.18s 
-67d48m46.46s 
-68dl2m46.38s 
-68d39m25.71s 
-68d31ml5.01s 
-69d22m37.39s 
-69d43ml5.11s 
-69d06m56.99s 
-69d07m50.90s 
-68d44m31.44s 
-68d56ml3.82s 
-71d06m49.52s 
-68d39m22.47s 
-69d07m56.15s 
-69d33m51.21s 
-69d09m46.53s 
-66d38m52.70s 
-65d28m27.91s 
-67d24ml0.44s 
-69d35m05.06s 
-67d05m26.87s 
-68d50m58.29s 
-69dl2m35.06s 



MC J043721.15 
MC J043727.61 
MC J044627.10 
MC J044718.63 
MC J044837.77 
MC J044934.31 
MC J045040.52 
MC J045128.58 
MC J045140.57 
MC J045200.36 
MC J045228.68 
MC J045232.54 
MC J045309.39 
IC J045311.04- 
MC J045328.70 
MC ,1045330.88 



703444.7 
675435.1 
684747.0 
694220.6 
692337.0 
690549.3 
-685819.0 
-695550.1 
-684734.6 
-691805.6 
-685451.3 
-670259.2 
-681710.8 
670355.6 
-660334.4 
-691749.7 



MC J045344. 24-661 146.0 
MC J045422. 82-702657.0 
MC J045526.69-68250S.4 
MC J045534.07-655701.3 
MC J045623.21-692749.0 
MC J045855.02-691118.7 



MC J050032.61 
MC J050034.61 
MC J050221.46 
MC J050224.17 
MC J050304.95 
MC .1050316.60 
MC J050336.92 
MC ,1050342.57 
MC ,1050353.40 
MC ,1050354.55 
MC J050407.42 
MC J050407.72 
MC J050411.04 
MC J050428.91 
MC J050434.20 
MC ,1050451.70 
MC J050503.21 
MC J050517.08 
MC J050555.66 
MC J050558.23 
MC J050607.50 
MC J050612.59 
MC ,1050618.98 
MC ,1050620.12 
MC ,1050629.61 
MC J050639.14 
2C J050709.45- 
MC J050713.90 
MC J050752.93 
MC J050759.35 
MC J050826.35 
MC J050830.51 
MC J0508.36.39 
MC J050926.57 
MC J050929.53 
IC J051028.32- 
MC J051059.07 
MC J051209.02 
MC J051213.54 
MC J051228.19 
MC J051301.75 
IC J051306.40- 
MC J051339.94 
MC J051341.40 
MC J051342.63 
MC J051347.72 
MC J051348.38 
MC J051412.33 
MC J051418.09 



662113.0 
705200.4 
-660638.3 
660637.4 
-684024.7 
-654945.1 
-683338.5 
675919.2 
-702747.6 
671848.7 
662643.0 
-662505.9 
662616.8 
-674123.9 
675221.8 
663807.5 
-692426.5 
692157.0 
-672210.0 
680923.6 
714148.4 
645537.5 
-645610.2 
-645458.6 
-685534.9 
-682209.3 
685849.3 
-674846.7 
681246.5 
683925.8 
683115.1 
692237.4 
694315.7 
690656.3 
-690750.3 
684431.4 
-685613.7 
-710649.7 
-683922.8 
-690755.8 
-693351.0 
690946.3 
-663852.5 
-652828.2 
672409.9 
-693505.2 
670527.0 
-685058.0 
691234.9 



si 

sl/U 

sl/U 

sl/U 

sl/U 

sl/U 

sl/U 

sl/U 

sl/U 

sl/U 

sl/U 

si 

si 

sl/U 
si 
si 
11 

sl/U 
si 

sl/U 

sl/U 

sl/U 

si 

si 

sl/U 

sl/U 

sl/U 

sl/U 

sl/U 

si 

si 

si 

si 

sl/U 
si 
si 
si 

sl/U 
sl/U 

sl/U 
si 

sl/U 
si 

sl/U 

si 

si 

si 

si 

si 

sl/U 

sl/U 

sl/U 

sl/U 

sl/U 

sl/U 

sl/U 

si 

si 

si 

sl/U 
sl/U 
sl/U 
si 

sl/U 

sl/U 

sl/U 

si 

si 

sl/U 
sl/U 
sl/U 
si 

sl/U 



NGC 1651 SAGE IRS 1 



MSX LMC 1128 
IRAS 04518-6852 

KDM 764 

IRAS F04532-6709 
GV 60 

LHa 120-N 82 



KDM 1238 



RP 1631 

MSX LMC 1271 

NGC 1805 SAGE IRS 1 

HV 2281 

KDM 1656 

KDM 1691 

LMC-BM 11-19 

LMC-BM 12-14 

NGC 1818 WBT 5 
NGC 1818 WBT 64 
NGC 1818 WBT 3 
MSX LMC 61 
RP 1878 

IRAS 05047-6642 



LMC-BM 13-2 



KDM 1961 
KDM 1966 



SHV 0507252-690238 



KDM 2187 

BMB-BW 180 

NGC 1856 SAGE IRS 1 



MSX LMC 209 



IRAS 05133-6937 

OGLE J051306.52-690946.4 

NGC 1866 Robb B136 
BSDL 923 



HV 915 



Cluster 



22459648 



Cluster 



22457088 



Cluster 



Cluster 
Cluster 



Cluster 
Cluster 
Cluster 



Cluster 



Cluster 
Cluster 
Cluster 



Cluster 



Cluster 
Cluster 
Cluster 



Cluster 
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TABLE 3 — Continued 



Nr. 


AORkey RA (J2000) 


Dec (J2000) 


SAGE designation 


mod. 


name 


AOR key Remarks 




IRS 




SSTISAGE + 






MIPS SED 



74 


24316416 


05hl4m49 


41s 


-67dl2m22 


24s 


MC J051449.43 


-671221.4 


sl/11 




75 


22417408 


05hl4m53 


12s 


-69dl7m23 


70s 


MC J051453.10 


-691723.5 


sl/11 




76 


22417664 


05hl5m26 


47s 


-67d51m26 


91s 


MC J051526.44- 


-675126.9 


si 




77 


22417920 


05hl6ml2 


52s 


-70d49m30 


18s 


MC J051612.42- 


-704930.3 


si 




78 


22418176 


05hl6ml8 


69s 


-71d53m59 


21s 


MC J051618.69- 


-715359.0 


sl/11 


IRAS 05170-7156 


79 


22418688 


05hl7m47 


16s 


-68dl8m42 


64s 


MC J051747.18- 


-681842.6 


si 




80 


22418944 


05hl8m03 


28s 


-68d49m50 


29s 


IC J051803.23- 


684950.7 


sl/11 




81 


22419200 


05hl8m07 


94s 


-71d51m53 


66s 


MC 


J051807.93- 


-715153.7 


si 


KDM 3196 


82 


22419456 


05hl8mll 


05s 


-67d26m48 


92s 


MC 


J051811.08- 


-672648.5 


sl/11 


HV 5715 


83 


22419712 


05hl8m32 


63s 


-69d25m25 


59s 


MC 


J051832.64- 


-692525.5 


si 




84 


24314624 


05hl8m45 


27s 


-70d05m34 


70s 


MC 


J051845.23- 


-700534.5 


sl/11 


IRAS F05192-7008 


85 


27037952 


05hl8m45 


46s 


-69d03m21 


65s 


MC 


J051845.47- 


-690321.8 


sl/11 


HV 2444 


86 


22419968 


05hl9m08 


52s 


-69d23ml4 


44s 


MC 


.1051908.46 


-692314.3 


si 




87 


22420224 


05hl9ml0 


63s 


-69d33m46 


51s 


MC 


J051910.49 


-693345.3 


si 


2MASS J05191049-6933453 


88 


22420480 


05hl9m44 


87s 


-69d29m59 


84s 


MC 


J051944.81 


-692959.4 


si 


2MASS J05194483-6929594 


89 


22420736 


05h20ml4 


31s 


-70d29m31 


33s 


MC 


.1052014.24 


-702931.0 


si 




90 


22420992 


05h20m23 


97s 


-69d54m23 


08s 


MC 


.1052023.97- 


-695423.2 


sl/11 




91 


22421248 


05h20m51 


86s 


-69d34m08 


04s 


MC 


J052051.83- 


-693407.6 


si 




92 


22421504 


05h20m52 


44s 


-70d09m35 


60s 


MC 


J052052.42- 


-700935.5 


sl/11 


LHa 120-N 125 


93 


22421760 


05h21m01 


71s 


-69dl4ml7 


07s 


MC 


J052101.66- 


-691417.5 


sl/11 




94 


22422016 


05h21m47 


99s 


-70d09m57 


22s 


MC 


J052147.95- 


-700957.0 


sl/11 


HV 942 


95 


22422272 


05h21m49 


40s 


-70d04m35 


26s 


MC 


J052149.ll- 


-700434.2 


sl/11 


MACHO 78.6698.38 


96 


22422528 


05h22m06 


91s 


-71d50ml7 


89s 


MC 


J052206.92- 


-715017.7 


sl/11 




97 


22422784 


05h22m22 


98s 


-68d41m00 


72s 


MC 


J052222.95- 


-684101.2 


sl/11 




98 


22423040 


05h22m42 


01s 


-69dl5m26 


04s 


MC 


J052241.93- 


-691526.2 


sl/11 


OGLE 052242.09-691526.2 


99 


22423552 


05h22m54 


96s 


-69d36m52 


34s 


MC 


J052254.97- 


-693651.7 


si 


SHV 0523185-693932 


100 


22423808 


05h23m31 


25s 


-69d04m04 


56s 


MC 


J052331.ll- 


-690404.6 


sl/11 


LHa 120-N 136 


101 


22424320 


05h23m51 


14s 


-68d07ml2 


37s 


MC 


J052351.13- 


-680712.2 


sl/11 


IRAS 05240-6809 


102 


22424576 


05h23m53 


95s 


-71d34m43 


97s 


MC 


J052353.92- 


-713443.9 


sl/11 


IRAS 05246-7137 


103 


22424832 


05h24m05 


25s 


-68dl8m01 


99s 


MC 


J052405.31- 


-681802.5 


sl/11 




104 


22425088 


05h24ml3 


30s 


-68d29m58 


98s 


MC 


J052413.36- 


-682958.8 


sl/11 


MSX LMC 464 


105 


22425344 


051i24m45 


36s 


-69dl6m05 


53s 


MC 


J052445.38- 


-691605.3 


sl/11 


OGLE J052445.53-691605.6 


106 


22425600 


051i24m57 


86s 


-67d24m58 


43s 


MC 


J052457.85- 


-672458.3 


sl/11 


LHa 120-S 33 


107 


24314368 


05h25ml9 


52s 


-70d54m09 


84s 


MC 


J052519.48- 


-705410.0 


sl/11 


HV 5829 


108 


24319744 


05h25m46 


52s 


-66dl4mll 


30s 


MC 


J052546.51- 


-661411.5 


sl/11 




109 


24315904 


05h26ml3 


35s 


-68d47ml5 


24s 


MC 


J052613.39- 


-684715.0 


sl/11 




110 


22426112 


05h26m20 


15s 


-69d39m02 


59s 


MC 


J052620.10- 


-693902.1 


si 


OGLE J052620.25-693902.4 


111 


27038208 


05h26m27 


19s 


-66d42m58 


66s 


MC 


J052627.23- 


-664258.7 


sl/11 


HV 2522 


112 


22426368 


05h26m37 


58s 


-70d29m07 


18s 


MC 


J052637.81- 


-702906.7 


si 


RP 589 


113 


22426624 


05h27m07 


14s 


-70d20m02 


12s 


MC 


J052707.10- 


-702001.9 


sl/11 




114 


22426880 


05h27m23 


24s 


-71d24m25 


41s 


MC 


J052723.14- 


-712426.3 


sl/11 




115 


22427136 


05h27m35 


64s 


-69d08m56 


22s 


MC 


J052735.63- 


-690856.3 


si 


LHa 120-N 145 


116 


22427392 


05h27m38 


76s 


-69d28m45 


57s 


MC 


J052738.58- 


-692843.9 


sl/11 


HV 2551 


117 


22427648 


05h27m39 


62s 


-69d09m01 


57s 


MC 


J052739.63- 


-690901.4 


sl/11 


W61 11-16 


118 


22427904 


05h27m47 


60s 


--71d48m52 


75s 


MC 


J052747.62- 


-714852.8 


sl/11 




119 


22428160 


05h28m05 


91s 


-70d07m54 


03s 


MC 


J052805.91- 


-700753.4 


sl/11 


SHV 0528350-701014 


120 


22428416 


05h28m25 


86s 


-69d46m47 


45s 


MC 


J052825.81- 


-694647.3 


si 


OGLE J052825. 96-694647.4 


121 


27084288 


05h29m24 


61s 


-69d55ml4 


19s 


IC J052924.59- 


695513.4 


sl/11 


IRAS 05298-6957 


122 


22428672 


05h29m54 


80s 


-69d04ml5 


73s 


MC J052954.73- 


-690415.7 


sl/11 


HV 5879 


123 


22428928 


05h30m04 


67s 


-68d47m29 


08s 


MC J053004.56- 


-684728.8 


sl/11 


SP77 46-50 


124 


22429184 


05h30m27 


56s 


-69d03m59 


04s 


MC J053027.49- 


-690358.3 


si 


SHV 0530472-690607 


125 


22429440 


05h30m44 


72s 


-71d42m59 


62s 


MC J053044.71- 


-714259.4 


sl/11 


IRAS 05315-7145 


126 


22429696 


05h30m45 


03s 


-68d21m29 


lis 


IC J053044.97- 


682129.1 


sl/11 


KDM 4554 


127 


22429952 


05h30m46 


74s 


-67dl6m56 


92s 


MC 


J053046.81- 


-671657.2 


si 


NGC 2004 Robb B45 


128 


22430208 


05h30m48 


40s 


-67dl6m45 


88s 


MC 


J053048.42- 


-671645.8 


sl/11 


NGC 2004 Wes 18-13 


129 


22430464 


05h30m52 


25s 


-67dl7m34 


22s 


MC 


J053052.28- 


-671734.4 


sl/11 


NGC 2004 Wes 6-14 


130 


22430720 


05h31m28 


43s 


-70dl0m27 


65s 


MC 


J053128.44- 


-701027.1 


sl/11 




131 


22430976 


05h31m51 


01s 


-69dllm46 


56s 


MC 


J053150.98- 


-691146.4 


sl/11 


MACHO 82.8405.15 


132 


22431232 


05h31m58 


96s 


-72d44m36 


35s 


MC 


J053158.92- 


-724436.0 


si 


KDM 4665 


133 


22431488 


05h32m06 


64s 


-70dl0m25 


34s 


MC 


J053206.70- 


-701024.8 


si 




134 


22431744 


05h32ml8 


66s 


-67d31m46 


16s 


MC 


J053218.64- 


-673145.9 


si 




135 


22432000 


05h32ml9 


31s 


-67d31m20 


34s 


MC 


J053219.33- 


-673120.5 


sl/11 


NGC 2011 SAGE IRS 1 


136 


22432256 


05h32m26 


52s 


-73dl0m06 


99s 


MC 


J053226.51- 


-731006.8 


si 


KDM 4718 


137 


24318208 


05h32m39 


71s 


— 69d30m49 


25s 


MC 


J053239.68- 


-693049.4 


sl/11 


RP 774 


138 


22432768 


05h32m53 


35s 


-66d07m27 


17s 


MC 


J053253.36- 


-660727.8 


sl/11 




139 


22433024 


05h32m54 


98s 


-67d36m47 


10s 


MC 


J053254.99- 


-673647.2 


si 


KDM 4774 


140 


24314112 


05h33m06 


86s 


-70d30m34 


22s 


MC 


J053306.86- 


-703033.9 


sl/11 


MSX LMC 736 


141 


22433280 


05h33ml8 


61s 


-66d00m39 


91s 


MC 


J053318.58- 


-660040.2 


sl/11 




142 


22433536 


05h33m43 


18s 


-70d59m21 


16s 


MC 


J053343.27- 


-705921.1 


si 




143 


22433792 


05h33m44 


00s 


-70d59m01 


14s 


MC 


J053343.98- 


-705901.9 


si 




144 


22434048 


05h33m46 


97s 


-68d36m44 


08s 


MC 


J053346.97- 


-683644.2 


sl/11 


LHa 120-N 151 


145 


22434304 


05h34m41 


46s 


-69d26m30 


74s 


MC 


J053441.40- 


-692630.6 


sl/11 




146 


22434560 


051i34m44 


20s 


-67d37m50 


82s 


MC 


J053444.17- 


-673750.1 


sl/11 


SHP LMC 256 


147 


22434816 


05h35ml9 


01s 


-67d02ml9 


50s 


MC 


J053518.91- 


-670219.5 


sl/11 


HV 2700 


148 


22435072 


05h35m48 


02s 


-70d31m46 


92s 


MC 


J053548.07- 


-703146.6 


si 





Cluster 



22457856 



22458112 



22458624 



Cluster 
Cluster 



22448896 



Cluster 
Cluster 
Cluster 



Cluster 
Cluster 
Cluster 



Cluster 
Cluster 



SAGE-Spec: Overview and initial results 17 
TABLE 3 — Continued 



Nr. 


AORkey RA (J2000) 


Dec (J2000) 


SAGE designation 


mod. 


name 


AOR key Remarks 




IRS 




SSTISAGE + 






MIPS SED 



149 


22435328 


05h36m02, 


,42s 


-67d45ml7, 


,41s 


MC J053602.36 


-674517.3 


sl/11 




150 


24315648 


05h36m32, 


,48s 


-70dl7m38, 


,81s 


MC J053632.56- 


-701738.4 


sl/11 


IRAS 05370-7019 


151 


22435584 


05h36m34, 


,82s 


-72d26m58, 


,67s 


MC J053634.77- 


-722658.6 


sl/U 




152 


22436096 


05h36m55. 


,68s 


-68dllm24, 


.31s 


MC J053655.60- 


-681124.6 


si 




153 


22436352 


05h37ml0. 


,12s 


-71d23ml4. 


.06s 


MC J053710.26- 


-712314.3 


si 


RP 493 


154 


22436608 


05h37m30. 


,63s 


-67d40m41, 


.19s 


MC J053730.59- 


-674041.6 


sl/U 




155 


22437120 


05h38m23. 


,66s 


-66d09m00. 


.91s 


MC J053823.58- 


-660900.3 


si 


KDM 5345 


156 


22437376 


05h39m29. 


,94s 


-69d57m56, 


.27s 


IC J053929.96- 


695755.6 


sl/U 


OGLE J053930.16-695755.8 


157 


22437632 


05h39m33. 


,17s 


-71d21m55, 


.45s 


IC J053932.66- 


712154.7 


sl/U 


HV 12631 


158 


22437888 


05h39m42, 


,37s 


-71dl0m45, 


.03s 


MC J053942.45- 


-711044.5 


sl/U 




159 


22438144 


05h39m45, 


,46s 


-66d58m09, 


.75s 


MC J053945.40- 


-665809.4 


si 


WOH G 449 


160 


22438400 


05h39m49, 


,22s 


-69d37m47, 


.03s 


MC J053949.23 


-693747.0 


sl/U 




161 


22438912 


05h40m00, 


,47s 


-69d42ml4, 


.85s 


MC J054000.52- 


-694214.6 


si 


MACHO 81.9728.14 


162 


22439424 


05h40ml4, 


,78s 


-69d28m49, 


.33s 


MC J054014.83- 


-692849.1 


sl/U 


MSX LMC 949 


163 


22439680 


05h40m33, 


,51s 


-70d32m41, 


.06s 


MC J054033.54- 


-703240.8 


sl/U 


RP 85 


164 


22439936 


05h40m59, 


,28s 


-70d44m02, 


.82s 


MC J054059.31- 


-704402.5 


sl/U 




165 


22440192 


05h41m02, 


,04s 


-70d43ml0, 


.55s 


IC J054101.91- 


704311.0 


sl/U 


MSX LMC 947 


166 


22440448 


05h41ml4, 


,58s 


-71d32m36, 


.01s 


MC ,1054114.56- 


-713236.0 


sl/U 




167 


22440704 


05h41m20, 


,69s 


-69d04m44, 


.46s 


IC J054120.72- 


690443.5 


sl/U 


IRAS 05416-6906 


168 


24315392 


05h41m25, 


,08s 


-71dl5m32, 


.74s 


MC J054125.09- 


-711532.6 


sl/U 


IRAS 05421-7116 


169 


22440960 


05h41m57. 


,43s 


-69dl2ml8. 


.61s 


MC J054157.40- 


-691218.1 


sl/U 


W61 6-24 


170 


22441472 


05h42m03. 


,91s 


-69dl3m07. 


.64s 


10 J054203.85- 


691307.1 


sl/U 


NGC 2100 Robb 4 


171 


22441728 


05h42m06. 


,76s 


-69dl2m31. 


.35s 


MC 


J054206.76- 


-691231.1 


sl/U 


2MASS J05420676-6912312 


172 


22441984 


05h42m09. 


,98s 


-69dl3m28. 


.76s 


MC 


J054209.95- 


-691328.7 


sl/U 


W61 6-57 


173 


22442240 


05h42m30. 


,51s 


-69d48m57. 


.47s 


MC 


J054230.55- 


-694857.3 


si 


WOH G 494 


174 


22442496 


05h42m33. 


,35s 


-70d29m24, 


.18s 


MC 


J054233.17- 


-702924.1 


sl/U 


LM 2-42 


175 


22443008 


05h42m36, 


,63s 


-70d09m32, 


.50s 


MC 


J054236.65- 


-700932.0 


sl/U 


LHo 120-N 178 


176 


22443264 


05h42m54, 


,62s 


-70d08m07, 


.74s 


MC 


J054254.38- 


-700807.4 


si 




177 


22443520 


05h43ml0, 


,87s 


-67d27m28, 


.42s 


MC 


J054310.86- 


-672728.0 


sl/U 


IRAS F05432-6728 


178 


22443776 


05h43ml4, 


,23s 


-70d38m35, 


.12s 


MC 


J054314.12 


-703835.1 


si 




179 


22444032 


05h43m28, 


,77s 


-69d42m43, 


.88s 


MC 


J054328.84- 


-694243.7 


si 


KDM 5841 


180 


22444288 


05h44m06, 


,10s 


-68d37m53, 


.68s 


MC 


J054406.01 


-683753.6 


sl/U 




181 


22444544 


05h44m37, 


,92s 


-67d36m58, 


.17s 


MC 


J054437.87- 


-673657.7 


sl/U 




182 


22444800 


05h44m40, 


,08s 


-69dllm49, 


.lis 


MC 


J054440.ll- 


-691149.0 


sl/U 




183 


22445056 


05h44m50, 


,23s 


-69d23m04, 


.72s 


MC 


J054450.23- 


-692304.2 


sl/U 


IRAS 05452-6924 


184 


22445312 


05h45m24. 


,23s 


-68d30m41. 


.61s 


MC 


J054524.23- 


-683041.4 


sl/U 




185 


22445824 


05h45m46. 


,35s 


-67d32m39. 


.16s 


MC 


J054546.32- 


-673239.4 


sl/U 




186 


22446080 


05h47m04. 


,62s 


-69d27m34, 


.24s 


MC 


J054704.54- 


-692733.9 


sl/U 


LHa 120-N 170 


187 


22446336 


05h47m45. 


,80s 


-68d07m34, 


.26s 


MC 


J054745.79- 


-680734.1 


sl/U 




188 


22446592 


05h47m57. 


,25s 


-68dl4m56. 


.90s 


MC 


J054757.37- 


-681457.0 


si 


KDM 6247 


189 


22446848 


05h48ml6. 


,84s 


-71d28m39, 


.64s 


MC 


J054816.79- 


-712839.3 


si 


NGC 2121 LE 6 


190 


22447104 


05h49m00, 


,12s 


-70d33m22, 


.51s 


MC 


J054900.01- 


-703322.5 


sl/U 


IRAS 05495-7034 


191 


22447360 


05h50m36, 


,62s 


-68d28m52, 


.27s 


MC 


J055036.69 


-682852.4 


si 


KDM 6486 


192 


27038464 


05h51m22, 


,58s 


-69d53m51, 


.05s 


MC 


J055122.52- 


-695351.4 


sl/U 


HV 2862 


193 


22447616 


05h51m43, 


,25s 


-68d45m42, 


.79s 


MC 


J055143.27- 


-684543.0 


sl/U 




194 


22447872 


05h52m51, 


,07s 


-69d28m39, 


.09s 


MC 


J055251.05- 


-692839.6 


si 


PMP 337 


195 


22448128 


05h52m52, 


,51s 


-69d30m35, 


.54s 


MC 


,1055252.50- 


-693035.6 


si 


PMP 133 


196 


27084032 


05h53ml2, 


,04s 


-70dl5m22, 


.71s 


MC 


J055311.98- 


-701522.5 


sl/U 


IRAS 05537-7015 


197 


22448384 


06h00m53. 


,60s 


-68d00m39, 


.08s 


MC 


J060053.62- 


-680038.8 


si 





22460160 



Cluster 
Cluster 
Cluster 



Cluster 



Cluster 
Cluster 



TABLE 4 

Point sources targeted with the IRS staring mode as part of the 
SAGE-Spec program, part II. 



Nr. J H K [3.6] [4.5] [5.8] [8.0] [24] 



1 


12, 


.41 


11.49 


11.19 


10.91 


10.81 


10.69 


10.49 


9.64 


2 


16, 


.02 


15.16 


14.45 


14.02 


13.52 


13.09 


10.12 


7.03 


3 


15, 


.02 


13.28 


11.72 


9.86 


8.97 


8.55 


8.12 


7.33 


4 


10. 


.10 


9.27 


9.00 


8.87 


9.05 


8.87 


8.75 


7.55 


5 








12.92 


10.36 


9.48 


8.68 


7.85 


4.86 


6 


12. 


.18 


11.78 


11.24 


10.07 


9.60 


9.21 


8.56 


7.21 


7 


13. 


.22 


11.56 


10.37 


9.37 


8.94 


8.57 


8.14 


7.62 


8 


15. 


.05 


13.78 


12.94 


11.12 


10.61 


10.04 


9.19 


7.23 


9 










12.61 


10.38 


8.63 


7.02 


4.20 


10 






16.89 


15.83 


13.65 


12.35 


11.11 


9.70 


3.12 


11 










12.36 


11.18 


10.07 


8.61 


3.84 


12 


12, 


.02 


10.79 


10.03 


9.22 


9.36 


9.35 


8.80 


8.46 


13 


12, 


.26 


11.31 


10.99 


10.74 


10.77 


10.59 


10.49 


10.16 


14 


16, 


.94 


16.14 


14.89 


12.85 


11.63 


10.25 


8.95 


3.22 


15 


12, 


.54 


11.30 


10.43 


9.40 


9.26 


8.96 


8.46 


8.17 



F. Kemper et al. 
TABLE 4 — Continued 



Nr. 


J 


H 


K 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


16 


9.32 


8.46 


8.06 


7.50 


7.46 


7.13 


6.51 




17 
















1.86=^ 


18 








11.55 


9.71 


8.18 


7.56 


4.22 


19 


9.19 


8.67 


8.60 


8.92 


8.54 


8.47 


8.44 


8.41 


20 


16.79 


15.27 


13.77 


11.76 


11.03 


10.07 


8.66 


2.40 


21 


17.32 


16.32 


14.38 


11.11 


9.92 


8.89 


7.68 


4.35 


22 


12.42 


11.74 


11.43 


10.53 


10.42 


10.07 


9.49 


7.19 


23 
24 


12.40 


11.23 


10.68 


10.02 


10.07 


9.97 


9.56 


9.51 


25 


17.65 


16.72 


15.71 


13.97 


13.14 


11.99 


10.52 


7.04 


26 




15.22 




10.51 


9.67 


9.00 


8.34 


6.32 


27 


8.94 


8.10 


7.73 


7.56 


7.67 


7.34 


6.88 


4.89 


28 








11.08 


10.22 


9.52 


8.56 


6.29 


29 


13.75 


13.41 


13.09 


11.53 


10.59 


9.73 


8.59 


6.52 


30 


11.59 


10.43 


9.78 


9.06 


9.09 


8.90 


8.26 


8.23 


31 


11.49 


10.31 


9.69 


8.97 


9.08 


8.93 


8.44 


7.85 


32 


12.05 


11.13 


10.83 


10.54 


10.73 


10.56 


10.37 


10.00 


33 


11.67 


10.55 


9.95 


9.21 


9.30 


9.21 


8.74 


8.33 


34 


16.15 


14.13 


12.35 


10.15 


9.26 


8.51 


7.49 


3.67 


35 


10.65 


9.87 


9.63 


9.45 


9.65 


9.54 


9.50 


9.39 


36 


12.41 


11.34 


10.85 


10.33 


10.15 


9.88 


9.55 


8.97 


37 


10.31 


9.51 


9.26 


9.07 


9.25 


9.11 


8.99 


8.41 


38 


10.93 


9.97 


9.39 


9.21 


8.98 


8.73 


7.99 


5.62 


39 


16.39 


15.27 


14.33 


12.53 


11.77 


11.05 


10.14 


7.50 


40 


13.98 


13.17 


12.22 


10.49 


9.87 


9.06 


7.94 


3.60 


41 


12.44 


11.35 




10.13 


10.20 


10.10 


9.65 


9.56 


42 








14.28 


13.18 


11.96 


10.65 


6.54 


43 


14.13 


12.58 


11.71 


10.18 


9.83 


9.43 


9.01 


8.49 


44 


14.68 


13.89 


13.47 


13.18 


12.55 


12.04 


10.82 


7.08 


45 


12.64 


11.39 


10.49 


9.71 


9.27 


8.92 


8.67 


8.33 


46 


12.96 


11.97 


11.59 


10.93 


10.91 


10.75 


10.61 


10.42 


47 


12.67 


11.68 


11.29 


10.88 


10.97 


10.80 


10.51 


10.21 


48 


11.86 


10.71 


10.09 


9.33 


9.40 


9.33 


8.75 


8.65 


49 


12.88 


11.60 


11.01 


10.24 


10.40 


10.53 


9.85 


9.74 


50 


13.10 


13.09 


13.10 


13.06 


13.04 


12.91 


12.58 


6.57 


51 


12.63 


11.15 


10.06 


8.55 


8.35 


8.05 


7.72 


7.56 


52 


16.62 


15.38 


14.50 


12.22 


11.32 


9.68 


7.57 


3.26 


53 


15.51 


13.72 


12.13 


9.74 


9.06 


8.51 


8.05 


7.48 


54 


13.30 


12.32 


11.96 


11.18 


10.56 


9.91 


8.95 


6.82 


55 


15.34 


13.32 


11.74 


9.36 


8.88 


8.37 


7.90 


7.36 


56 


12.46 


11.54 


11.09 


10.49 


10.25 


9.88 


8.40 


5.36 


57 


12.98 


11.91 


11.42 


10.79 


10.83 


10.52 


10.16 


9.46 


58 


11.61 


10.71 


10.38 


10.23 


10.38 


10.23 


10.18 


10.02 


59 


13.15 


12.75 


12.62 




11.89 


11.41 


10.59 


8.39 


60 


15.36 


13.13 


11.35 


9.86 


8.89 


8.16 


7.47 


6.42 


61 


10.81 


9.85 


9.53 


9.12 


9.18 


8.92 


8.58 


6.83 


62 


13.71 


13.19 


12.11 


10.11 


9.32 


8.60 


7.48 


4.71 


63 


12.28 


11.33 


10.97 


10.68 


10.65 


10.49 


10.05 


8.03 


64 


15.63 


15.11 


14.27 


12.42 


11.80 


10.11 


8.25 


3.64 


65 




16.44 




15.82 


13.70 


10.68 


7.85 


3.32 


66 


14.16 


12.30 


10.89 


9.13 


8.47 


7.93 


7.45 


6.83 


67 


12.26 


11.32 


10.99 


10.76 


10.75 


10.59 


10.34 


9.03 


68 


11.41 


10.50 


10.23 


10.00 


10.17 


9.99 


9.93 


9.73 


69 


12.93 


12.84 


12.69 


13.01 


12.93 


12.82 


12.36 


5.27 


70 






15.58 




11.90 


10.36 


8.90 


3.36 


71 


18.06 


17.08 


16.01 


14.16 


13.38 


12.53 


11.43 


7.51 


72 


12.33 


11.37 


11.07 


10.87 


10.87 


10.69 


10.51 


9.18 


73 


13.09 


12.63 


12.09 


10.14 


9.39 


8.67 


7.84 


6.01 


74 


17.43 


15.21 


13.20 


10.41 


9.30 


8.38 


7.38 


3.49 


75 


13.48 


12.71 


12.51 


12.15 


11.77 


10.94 


9.51 


6.13 


76 


12.13 


11.25 


10.89 


10.60 


10.76 


10.59 


10.47 


10.26 


77 


12.26 


11.35 


11.08 


10.78 


10.83 


10.68 


10.47 


9.28 


78 




16.21 




11.61 


10.38 


9.20 


7.61 


2.97 


79 


13.14 


12.18 


11.90 


11.68 


11.59 


11.40 


10.68 


8.84 


80 








9.38 


9.20 


8.69 


8.32 


7.85 


81 


11.97 


10.95 


10.58 


10.18 


10.20 


10.01 


9.85 


9.38 


82 


10.36 


9.43 


9.06 


8.80 


8.92 


8.63 


8.46 


6.93 


83 


12.26 


11.09 


10.43 


9.76 


9.93 


9.99 


9.46 


9.16 


84 


14.66 


14.22 


13.99 


12.70 


11.53 


9.43 


7.16 


3.41 


85 


13.54 


13.17 


12.66 


10.79 


10.14 


9.57 


8.68 


6.73 


86 


11.78 


10.65 


10.05 


9.54 


9.66 


9.60 


9.06 


8.53 


87 


11.78 


10.56 


9.86 


9.16 


9.37 


9.47 


8.83 


7.71 


88 


12.54 


11.62 


11.28 


11.05 


11.09 


10.92 


10.72 




89 


12.53 


11.57 


11.28 


11.11 


11.04 


10.90 


10.65 


9.37 


90 


15.63 


14.94 


13.80 


11.34 


10.34 


9.50 


8.46 


3.61 


91 


12.36 


11.41 


11.08 


10.83 


10.80 


10.62 


10.20 


8.36 


92 


15.97 


15.61 


14.27 


11.73 


10.69 


9.17 


7.40 


3.30 



SAGE-Spec: Overview and initial results 
TABLE 4 — Continued 



Nr. 


J 


H 


K 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


yo 


1 1 vo 
LI. t Z 


1 n Q 1 


1 n CO 
lU.OZ 


1 n OO 
lU. ZZ 


1 n Q/1 
lU.o4 


1 O 1 1 

lU. 11 


n /I n 
y.4U 


7 


.41 


CiA 


lo.oD 


T O QO 

lZ.f5Z 


1 1 Qn 
ll.f5y 


O QC 

y.oo 


Q OO 

o.yy 


Q OO 

O.ZZ 


V /I Q 


5 


.97 


yo 


14. OO 


T Q ll 
lo. / ( 


1 Q Rn 


1 o ov 


11 /I o 
11. 4Z 


1 O CR 

lU.oD 


y.oo 


7 


.19 


yb 


1 o An 


11 Al 
11.4 ( 


1 1 on 
11. ZU 


1 1 on 
11. UU 


1 n OC 

lu.yo 


1 O 1 A 

lU. ( 4 


y.DO 


7, 


.70 


Q7 


iO.O ( 


1 A f<« 
14. OD 


1 Q fi7 


1 1 on 
11. yu 


1 1 OQ 
11. Zo 


Q QR 

y.yD 




4, 


.92 


QQ 

ao 


iO. / y 


1 Q fin 


1 1 Ql 
11. OI 


O Ad. 

y.4D 


S 70 
o. ( Z 


Q 1 R 

o.lD 


/ .OU 


6 


.83 


no 

yy 


1 O 7/1 

iz. / 4 


1 1 77 
11. ( ( 


11 A A 
11.44 


11 in 

11. ly 


1 1 OC 

11. uo 


1 O Q/1 

lU.o4 


iU.o4 


8, 


.51 


iUU 


' ' ' 


"' 


1 C 07 

10. U / 


1 Q QR 

lo.oo 


1 O /I c 
1Z.40 


1 1 70 
11. / z 


1 fl 1 Q 


6 


.76 


101 


12.99 


12.28 


11.79 


10.24 


9.33 


8.59 


7.63 


1 


.90 


1 no 


■ ■ ■ 


"1 i^.n 

lo.oy 


1 O OQ 

IZ.yo 


n VQ 
y. ( o 


Q R C 
O.OO 


1 7Q 


O.OO 


3 


.29 


103 


15.12 


13.34 


11.78 


9.63 


9.10 


8.63 


8.24 


7 


.60 


1 HA 


1 A 0/1 

14. z4 


1 o 1 
IZ.Ol 


1 1 OR 
11. UD 


oil 

y. 11 


Q OR 

o.Zo 


1 A A 
i .44 


/1 1 
0.41 


2 


.43 


1 nf^ 
iUO 


1 O OA 


1 n on 

lu.yu 


O OQ 

y.yo 


O OR 

y.UD 


Q CR 

O.Oo 


Q 1 O 

o.lZ 


V QO 


7. 


.05 


1 riR 


1 Q no 
lo.yz 


1 Q OQ 

lo.Zo 


1 O C 1 

IZ.Ol 


1 1 on 
11. UU 


1 n /I /I 
1U.44 


n OQ 

y.yo 


y.oo 


7 


.65 


1 nv 


1 A OO 
14. ZZ 


1 Q QQ 

lo.oo 


1 Q /I R 
1o.4D 


1 n on 

lu.yu 


1 n 1 o 
lU.lZ 


n cn 

y.ou 


O.DO 


6 


.59 


1 HQ 




1 /I 

10. 4D 


1 o no 

iz.yz 


n OQ 

y.yo 


Q TC 

0.(0 


1 nn 

( .yu 


R QV 
O.O i 


2 


.89 


1 no 
iUy 


10. OD 


1 A Ci'7 

14. y ( 


1/1 1/1 
14.14 


1 O QQ 
IZ.OO 


1 1 cn 

11. oy 


1 O OO 

lU.ZU 


Q 1 V 
O.I ( 


3, 


.68 


1 1 n 
iiU 


1 o o^i 
iz.ZD 


1 1 QQ 
il.OO 


11 in 
11. lU 


1 n Rc 
lU.DO 


1 n QO 
lU.oZ 


1 o d 
1U.04 


1 fl OI 


8, 


.30 


111 
ill 


io.Oo 


1 1 1 A 
10.14 


1 O 7/1 

IZ. ( 4 


11 1 c 
11. lo 


1 n OQ 
lU.xo 


n cn 

y.ou 


o.oi 


6 


.52 


1 1 o 








1 Q CQ 

lo.oo 


1 O CO 

iz.oy 


1 1 7Q 

11. / o 


1 n '71 
iU. / i 


8, 


.03 


1 1 Q 

iio 


' ' ' 




' ' ■ 


11 A A 
11.44 


1 O R7 

lU.D / 


1 O 1 7 

lU.l ( 


y.4o 


7, 


.56 


114 


17.33 




15.91 


13.85 


13.45 


11.02 


9.15 


4 


.07 


iio 


1 K na 
10. Uu 


1/1 A'7 
14.4 t 


1 O QQ 
IZ.OO 


o nc 

y.yo 


Q IP. 

o. / D 


1 70 

( . / y 


0.00 


4 


.14 


"M 

iio 


n QQ 
y.oo 
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Q OO 
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o.Uo 
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5 
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7 n7 

/ .y / 
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1 OI 
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i . / u 


i .oy 


7 


.40 


1 T Q 

iio 


1 Q /I Q 


1 O 7C 

IZ. / 


1 1 IT 
11. M 


1 n f\i 
lU.U ( 


O QO 

y.oy 


Q QO 

o.oy 


Q 1 O 
O.lZ 


6 


.04 




1 O Q/1 


1 n CiT 

lu.y t 


o no 

y.yy 


Q nc 

o.yo 


Q Q /I 


Q VC 
O. /O 


Q OO 

o.zy 


6 


.53 


1 on 


1 1 Q/1 

11. o4 


1 n QQ 


1 n /I n 
1U.4U 


O QO 

y.oy 


O OQ 

y.yo 


O 11 


O QR 

y.oo 


8 


.90 


1 oi 






1 1 QQ 
Il.OO 


1 A1 
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D.D ( 


c no 

O.yy 
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O.Uo 


2, 


.19 


1 oo 


n /I o 
y.4Z 
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o.Dy 


Q /1 1 

0.41 


Q OC 

O.ZO 


Q QQ 
O.OO 


QIC 

o.lO 


V on 

( .yu 


6, 


.80 




n on 
y.oU 


O OQ 

y.uo 


Q 77 
O. / ( 


Q CQ 

o.Oo 


Q Qn 
o.oU 


Q CQ 
O.OO 


Q /In 
0.4U 


7, 


.42 




1 O /1R 
iZ.4D 


1 1 7f; 
11. ( D 


1 1 AO. 

11. 4D 


1 n RC 

lU.DO 


1 n Ri 
lU.Dl 


1 O QO 

lU. oz 


1 n 1 n 
lU.lU 


9 


.68 


IOC 








1 Q QQ 

lo.oo 


1 O 1 O 

iz.iy 


1 O OQ 

lU. Zo 


QQ 
/ .OO 


2, 


.75 


1 OR 




1 O RQ 

IZ.Do 


11 1/1 
11.14 


n 1 o 

y.iu 


Q RO 

o.DZ 


7 7C 

/ . / 


/ . (U 


7, 


.19 


1 OT 


1 n 7^; 
lU. ( D 


1 n oi 
lU.Ul 


O 77 

y. ( / 


O RC 

y.DO 


n QO 
y.oZ 


n Rn 

y.Dy 


n RO 

y.Dy 


9 


.31 
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9.98 


9.15 


8.91 


8.78 


8.99 


8.76 


8.66 


7, 


.80 


1 ori 
izy 


n Q7 

y.o / 


o r\A 
y.U4 


Q QQ 
O.OO 


Q RQ 

o.Do 


Q 11 
O.i ( 


Q Rn 
o.DU 


Q /I O 
0.4Z 


6, 


.81 


130 


12.42 


11.27 


10.45 


9.59 


9.29 


8.82 


7.88 


5, 


.80 


1 Q 1 
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1 Q 1 T 
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1 O QQ 
IZ.OO 


1 o cv 
IZ.O ( 


1 1 OC 

11. UO 


n OI 

y.yi 


Q QQ 
O.OO 
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4 


.84 
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iz.oy 
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11. Oo 
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1 n Rn 
lU.DU 
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lU.DO 


in /I R 
1U.4D 


1 n 1 n 
lU. ly 


9 


.34 


1 QQ 

loo 


1 T V/l 

11.(4 


1 n Q 1 


1 n c /I 
1U.04 


1 n QR 
lU.oD 


1 n /I /I 
1U.44 


1 O OI 

lU.Z / 


1 n on 
lU.zU 


9 


.92 


1 Q /I 


n vn 


Q O/l 

o.y4 


Q R/1 
O.D4 


Q /I 7 

0.4 / 


Q RC 

O.DO 


Q /I C 

O.40 


Q QV 
O.O i 


7 


.84 


1 Q 
ioO 


n ofi 

y.zo 


Q QQ 
O.OO 


Q nc 
o.UO 


7 QO 

/ .oZ 


7 QQ 
( .OO 


7 A'7 
( .4 ( 


R OQ 

O.yo 


5, 


.20 


1 Qfi 
ioO 


1 O 1 7 

IZ. 1 / 


1 1 OO 

11. UZ 


1 n /I c 
1U.40 


O Q7 

y.o / 


1 n OO 
lU.UZ 


n OQ 

y.y© 


y.oo 


9, 


.26 


137 


16.97 


16.04 


14.93 


12.18 


11.33 


10.31 


8.91 


5, 


.34 


138 








1 A '70 

14.79 


13.97 


12.98 


11.87 


7, 


.24 


1 QO 


1 1 O/l 

11. y4 


1 n CO 


1 n /1 1 
1U.41 


O Ql 

y.oi 


n 7Q 

y. ( o 


n CQ 
y.oo 
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y.ii 


8, 


.27 
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1 Q OC 
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1Z.4D 


1 n 1 o 
lU.lZ 


Q CQ 
O.OO 


7 CO 
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4, 


.41 


i4i 
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1 Q Ql 
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y.DU 
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y.uu 
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o.4o 
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6 
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i4z 


1 n QO 
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y.yo 
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y.DO 
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n QQ 

y.oo 


n QO 
y.oz 


8 
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i4o 
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11. OU 
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1 n OQ 
lU.Uo 


1 n 1 c 
lU.lO 


n O/l 
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n Q/1 
y.o4 


8 


.51 


144 


15.64 


15.17 


13.98 


11.91 


11.30 


9.34 


7.32 


3 


.99 


145 


12.47 


10.99 


9.91 


9.01 


8.28 


7.79 


7.26 


6 
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1 n OQ 
lU.zo 


8 
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8, 
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7, 
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5, 
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13.15 


11.99 


11.31 


10.18 


10.02 


9.68 


9.02 


7. 


.78 


156 


14.21 


12.42 


10.98 


9.55 


8.98 


8.47 


7.94 


7. 


.03 
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13.24 


12.38 


12.18 


11.97 
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11.47 


10.75 


7, 
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14. yo 
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8 
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lo.ol 


1 O R7 
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5 


.04 


161 


13.20 


12.63 


12.10 


10.38 


9.59 


8.97 


8.21 


6 


.37 


162 


15.37 


14.54 


12.95 


10.11 


8.76 


7.71 


6.39 


2 


.77 


163 








12.98 


12.14 


10.74 


8.91 


4, 


.76 


164 




16.38 


14.83 


11.99 


10.60 


9.56 


8.34 


3, 


.82 


165 


10.14 


9.25 


8.78 


8.43 


8.11 


7.74 


6.97 


5 


.02 


166 


13.23 


12.28 


11.94 


11.21 


10.78 


10.26 


9.45 


7, 


.55 


167 








12.70 


10.20 


8.24 


6.63 


3, 


.78 


168 


16.44 


15.43 


14.29 


12.20 


11.63 


10.46 


9.21 


3 


.34 


169 


9.81 


9.04 


8.74 


8.55 


8.64 


8.42 


8.14 


6 


.89 



20 



F. Kemper et al. 
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Nr. 


J 


u 




[3 fil 


[4 51 


[5 81 

[O.OJ 


is nl 

[O.UJ 


1241 


170 


9.84 


9.00 


8.74 


8.50 


8.67 


8.36 


7.94 


6.37 


171 


9.98 


9.15 


8.81 


8.54 


8.56 


8.19 


7.62 


5.94 


172 


10.02 


9.15 


8.82 


8.48 


8.58 


8.24 


7.78 


6.05 


173 


10.80 


9.87 


9.52 


9.30 


9.46 


9.24 


9.02 


8.64 


174 


15.30 


14.69 


14.32 


13.42 


12.78 


12.37 


11.44 


7.45 


175 


15.78 


15.50 




12.71 


11.98 


10.39 


8.40 


4.25 


176 


11.66 


10.65 


10.24 


10.02 


10.09 


9.89 


9.74 


8.23 


177 


11.90 


11.02 


10.82 


10.49 


10.14 


9.52 


7.84 


4.34 


178 


11.16 


10.21 


9.88 


9.61 


9.74 


9.54 


9.45 


9.07 


179 


12.93 


11.70 


11.09 


10.31 


10.40 


10.27 


9.65 


8.30 


180 


10.45 


9.48 


9.13 


8.73 


8.76 


8.48 


8.24 


6.99 


181 


14.09 


12.40 


10.98 


9.42 


8.78 


8.44 


7.93 


7.13 


182 


13.06 


12.15 


11.91 


11.75 


11.79 


11.59 


10.41 


7.50 


183 


17.08 


16.18 


14.55 


12.69 


11.74 


10.32 


8.80 


2.58 


184 


16.46 


15.69 


14.84 


13.72 


13.13 


12.44 


10.93 


7.71 


185 


15.96 


14.51 


13.34 


11.47 


10.63 


9.83 


8.91 


6.80 


186 








13.17 


12.41 


11.05 


9.29 


4.20 


187 


13.76 


13.45 


12.65 


10.79 


10.09 


9.53 


8.62 


6.61 


188 


12.65 


11.73 


11.34 


10.80 


10.94 


10.78 


10.59 


10.65 


189 


12.97 


11.44 


10.36 


9.17 


8.95 


8.67 


8.26 


8.11 


190 








15.37 


13.71 


11.31 


8.46 


2.42 


191 


12.98 


11.99 


11.55 


11.08 


11.09 


10.86 


10.66 


10.21 


192 


13.72 


13.32 


13.10 


11.67 


10.68 


9.68 


8.41 


5.84 


193 


15.66 


15.00 


14.10 


12.11 


11.42 


10.69 


9.92 


6.80 


194 


12.20 


11.11 


10.60 


10.18 


10.27 


10.18 


9.90 


9.89 


195 


10.14 


9.61 


9.48 


9.40 


9.45 


9.44 


9.39 


9.45 


196 


16.28 


15.74 


14.95 


12.79 


11.89 


9.90 


7.72 


3.00 


197 


11.90 


11.03 


10.68 


10.50 


10.45 


10.31 


10.14 


8.98 



^ MIPS-[24] from nearby LHa 120— N 82, which appears to be the main contributor to the LL spectrum. 



TABLE 5 

Archival IRS staring mode observations within the SAGE-LMC 

FOOTPRINT 



AOR kcA' 


RA (.12000) 


Doc (.12000') 


Proposal ID 


PI 


AOR key 


IRS 










MIPS SED 


10972672 


04h28m30.17s 


-69d30m50.0s 


3426 


Kastner 




19012352 


04h32m57.38s 


-69d26m33.0s 


30788 


Sahai 




19012864 


04h33m43.69s 


-70d09m50.0s 


30788 


Sahai 




19012608 


04h35m24.10s 


-66d56m49.0s 


30788 


Sahai 




10972928 


04h37m22.73s 


-68d25m03.3s 


3426 


Kastner 




24325120 


04h38m49.80s 


-69d27ml4.0s 


464 


Cohen 




23882240 


04h40m05.79s 


-67dl6m38.4s 


40650 


Looney 




6077440 


04h40m28.51s 


-69d55ml3.8s 


1094 


Kemper 




10957824 


04h40m28.51s 


-69d55ml3.8s 


3426 


Kastner 




23888896 


041i40m50.35s 


-67d52ml7.5s 


40650 


Looney 




4946944 


041i40m56.67s 


-67d48m01.6s 


103 


Houck 




23881472 


04h41ml2.26s 


-67d40m30.7s 


40650 


Looney 




23883776 


04h41ml4.98s 


-67d39m02.4s 


40650 


Looney 




19009024 


04h42m57.33s 


-70dl2m25.0s 


30788 


Sahai 




23890688 


04h44ml8.99s 


-66d56m32.4s 


40650 


Looney 




33292288 


04h44m58.40s 


-70d35m22.5s 


50092 


Gielen 




11182080 


04h47m04.45s 


-67d06m53.1s 


3578 


Misselt 




10958080 


04h47ml6.08s 


-68d24m25.5s 


3426 


Kastner 




23882240 


04h47ml7.50s 


-69d09m30.3s 


40650 


Looney 




23889664 


04h48m49.85s 


-69d09m30.6s 


40650 


Looney 




23888896 


04h48m54.41s 


-69d09m48.3s 


40650 


Looney 




11239168 


04h48m54.66s 


-69d09m46.1s 


3591 


Kemper 




9069312 


04h49ml8.50s 


-69d53ml4.3s 


1094 


Kemper 




10958336 


04h49m22.46s 


-69d24m34.6s 


3426 


Kastner 




23881472 


04h49m27.29s 


-69dl2m06.3s 


40650 


Looney 




6076672 


04h49m41.46s 


-68d37m51.2s 


1094 


Kemper 




25648128 


04h49m41.48s 


-68d37m51.5s 


50147 


Sloan 




25648384 


04h49m41.48s 


-68d37m21.5s 


50147 


Sloan 




23889664 


04h50m09.52s 


-69d29m06.4s 


40650 


Looney 




4947456 


04h50ml3.20s 


-69d33m56.6s 


103 


Houck 




15902464 


04h50ml3.20s 


-69d33m56.0s 


103 


Houck 
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SAGE-Spec: Overview and initial results 
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05h09ml9, 


,00s 


23886592 


05h09m41, 


,94s 


23887872 


05h09m49, 


,11s 


23884288 


05h09m50, 


,53s 


23895040 


05h09m52, 


,26s 


23883008 


05h09m52, 


,73s 


23882752 


05h09m53, 


,89s 


23893248 


05h09m54, 


,63s 


10961152 


05hl0m00, 


,00s 


24324352 


051il0m04, 


,54s 


14702336 


05hl0inl7, 


,18s 


10961408 


05hl0ml9. 


,63s 


23884288 


05hl0m21. 


,89s 


23887872 


05hl0m23. 


,69s 


23895040 


05hl0m24. 


,09s 


23888640 


05hl0m30, 


,10s 


16604928 


05hl0m32, 


,68s 


4949248 


05hl0m39, 


,68s 


4948736 


05hl0m49, 


,97s 


23890432 


05hllm07, 


,74s 


23894528 


05hllm07, 


,74s 


12939008 


05hllml0, 


,47s 


25992704 


05hllml0, 


,65s 


12937984 


05hllml3, 


,89s 


12939264 


05hllml9. 


,52s 


12633600 


05hllm23. 


,78s 


24324096 


05hllm28. 


,18s 


12937216 


05hllm38. 


,65s 


33292800 


05hllm59. 


,42s 


6078464 


05hl2m00. 


,82s 



— 66d40m57, 


,3s 


1404 


— 66d40m57, 


,3s 


1404 


— 66d40m57 


,3s 


1404 


— 66d40m57, 


.3s 


1407 


— 68d43ml2, 


.Os 


40650 


— 70dl3m53, 


.6s 


20443 


— 70d06m47, 


.8s 


20443 


— 67dl8m28 


■ Os 


40650 


— 67d20m45 


■ Is 


40650 


— 67dl8m45 


.2s 


40650 


— 67d20m38 


.8s 


40650 


— 66d45m41 


.3s 


1404 


— 68d23m40 


.3s 


40650 


— 66d45m50 


.4s 


667 


— 68d43m26 


.4s 


40650 


— 67dl6ml6 

yj 1 yA -LyjLLi A-Xj . 


.Os 


200 


— 65d06m02 


.6s 


40650 


— 70d43m43 


.7s 


40650 


— 65d06m09 


.4s 


40650 


— 70d54m30, 


.Is 


40650 


— 70d54m43 


.Is 


40650 


— 70d54ml9 


.Os 


40650 


— 69d21m39 


.3s 


20443 


— 66d40m30 


.4s 


3426 


— 67d45m45 


.3s 


663 


— 68d39ml0 


.Os 


20443 


-68d57m48, 


.Os 


50338 


— 66d55ni06 


.5s 


40650 


— 70d33in46 


.8s 


3426 


— 69d26ml2 


.3s 


40650 


— 71dl3m01. 


.3s 


40650 


— 69d03m58. 


.Os 


30788 


— 67d30m41, 


.Is 


40650 


— 69d03ml9 


.2s 


20443 


— 68dl2m04, 


.Os 


200 


— 70dl6m50 


.Os 


30788 


— 69d07m42 


.Os 


50338 


— 66d57m46 


.Is 


20443 


— 68d51m46 


.2s 


103 


— 66d55m32 


.Os 


40650 


— 68d53m59 


.Os 


50338 


— 69d25m25 


.Is 


40650 


— 71dl7m30 


.Os 


50338 


— 68d43m26 


.Os 


40604 


— 68d43m32 


.Os 


40604 


— 68d30ml7 


.Is 


40650 


— 66d53m42 


.Os 


20443 


— 71d27m42, 


.Is 


40650 


— 68d52m30, 


.6s 


40650 


— 68d53mn5 


.5s 


40650 


-68d53m27, 


.3s 


40650 


-68d53m00, 


.7s 


40650 


-68d53m36, 


.7s 


40650 


-68d49m47, 


.2s 


40650 


-69d56m9, 


.6s 


3426 


-66d25m23, 


.Os 


464 


-68d48m23, 


.Os 


20443 


-69d49m51, 


.2s 


3426 


-67d32m09, 


.8s 


40650 


-69d26m20, 


.2s 


40650 


-70dl4m06, 


.5s 


40650 


-67d08m33, 


.3s 


40650 


-69dl2m35.70s 


263 


-68d36m04, 


.Os 


103 


-65d29m30, 


.4s 


103 


-65d37m07, 


.9s 


40650 


-65d37m07, 


.9s 


40650 


-67d52ml0, 


.5s 


3505 


-66dl2m53, 


.Os 


50338 


-67d36ml6, 


.Is 


3505 


-68d42m27, 


.9s 


3505 


-70d01m56, 


.5s 


103 


-69d32m45, 


.Os 


464 


-66d51m09, 


.8s 


3505 


-69d25m32, 


.9s 


50092 


-70d32m24, 


.Os 


1094 



Annus 

Annus 

Amius 

Armus 

Looney 

Stanghellini 

Stanghellini 

Looney 

Looney 

Looney 

Looney 

Annus 

Looney 

Houck 

Looney 

Houck 

Looney 

Looney 

Looney 

Looney 

Looney 

Looney 

Stanghellini 

Kastncr 22451456 
Houck 

Stanghellini 22450688 

Matsuura 

Looney 

Kastner 

Looney 

Looney 

Sahai 

Looney 

Stanghellini 

Houck 

Sahai 

Matsuura 

Stanghellini 

Houck 22450944 

Looney 

Matsuura 

Looney 

Matsuura 

Reynolds 

Reynolds 

Looney 

Stanghellini 

Looney 

Looney 

Looney 

Looney 

Looney 

Looney 

Looney 

Kastncr 

Cohen 

Stanghellini 

Kastner 

Looney 

Looney 

Looney 

Looney 

Woodward 

Houck 22449664 

Houck 

Looney 

Looney 

Wood 

Matsuura 

Wood 

Wood 

Houck 

Cohen 

Wood 

Gielen 

Kemper 



F. Kemper et al. 

TABLE 5 — Continued 



A OR Vf^v 


RA (J2000) 


Dpi- ( T9nnn^ 




PI 


IIXO 


requested 


requested 






4949504 


05hl2ml5, 


,76s 


-66d22m56.1s 


103 


Houck 


23886336 


05hl2ml7, 


,33s 


-70d27ml8.4s 


40650 


Looney 


23888640 


05hl2m29, 


,69s 


-67d09ml8.6s 


40650 


Looney 


19151360 


05hl2m30. 


,17s 


-70d24m22.0s 


30869 


Kastner 


10961664 


05hl2in32. 


,06s 


-69dl5m40.7s 


3426 


Kastner 


12938752 


05hl2m51. 


,07s 


-69d37m50.3s 


3505 


Wood 


23891712 


05hl2m59, 


,82s 


-69d34m36.9s 


40650 


Looney 


6024192 


05hl3m04, 


,60s 


-64d51m40.0s 


200 


Houck 


23895040 


05hl3ml5, 


,73s 


-69d21m35.9s 


40650 


Looney 


10961920 


05hl3ml6, 


,39s 


-68d44ml0s 


3426 


Kastner 


23884288 


05hl3ml7, 


,69s 


-69d22m25.0s 


40650 


Looney 


23891712 


05hl3ml8, 


,26s 


-69d21m35.5s 


40650 


Looney 


23895040 


05hl3ml9, 


,14s 


-69d21m51.0s 


40650 


Looney 


3823616 


05hl3ml9, 


,80s 


-69d22m 15.0s 


18 


Houck 


23883008 


05hl3m21, 


,43s 


-69d22m41.5s 


40650 


Looney 


23883008 


05hl3m24, 


,50s 


-69dl0m48.3s 


40650 


Looney 


10962176 


05hl3m24. 


,67s 


-69dl0m48.4s 


3426 


Kastner 


23884288 


05hl3in25. 


,09s 


-69d22m45.1s 


40650 


Looney 


33283328 


05hl3m33. 


,74s 


-66d34ml9.2s 


50092 


Gielen 


23891456 


05hl3m38, 


,34s 


-69d23m00.7s 


40650 


Looney 


23887872 


05hl3m40, 


,92s 


-69d23m01.6s 


40650 


Looney 


23895040 


05hl3m41, 


,85s 


-69d35m28.4s 


40650 


Looney 


10962432 


05hl3m42, 


,48s 


-69d35m21.8s 


3426 


Kastner 


23887872 


05hl3m44, 


,99s 


-69d35ml0.6s 


40650 


Looney 


23894528 


05hl3m51, 


,51s 


-67d27m21.9s 


40650 


Looney 


23891456 


05hl3m51, 


,97s 


-67d55m34.7s 


40650 


Looney 


19149056 


05hl3m52, 


,99s 


-67d26m54.0s 


30869 


Kastner 


23892736 


05hl3m54, 


,06s 


-67d20ml8.9s 


40650 


Looney 


27575808 


05hl3m54, 


,40s 


-69d31m46.09s 


485 


Ardila 


23888384 


05hl3m59. 


,84s 


-67d22m51.4s 


40650 


Looney 


11183616 


05hl4in04. 


,42s 


-67dl5m50.5s 


3578 


Misselt 


23893248 


05hl4m08. 


,66s 


-67d23ml0.3s 


40650 


Looney 


6016768 


05hl4m29. 


,40s 


-68d54m35.0s 


200 


Houck 


23890432 


05hl4m45, 


,43s 


-67dl2m04.2s 


40650 


Looney 


10962688 


05hl4m49, 


,75s 


-67d27ml9.8s 


3426 


Kastner 


23894272 


05hl5m03, 


,26s 


-70d33m51.0s 


40650 


Looney 


23893760 


05hl5ml8, 


,17s 


-66d09m34.1s 


40650 


Looney 


23892736 


05hl5ml9, 


,98s 


-66d48m27.9s 


40650 


Looney 


10962944 


05hl5m41, 


,28s 


-73d47ml3.9s 


3426 


Kastner 


24241920 


05hl5m44, 


,15s 


-67d58m52.5s 


40031 


Fazio 


19149312 


05hl6m31, 


,80s 


-68d22m09.0s 


30869 


Kastner 


23890432 


05hl6m54, 


,05s 


-67d20m05.1s 


40650 


Looney 


23895296 


05hl7m07, 


,26s 


-65d59m33.5s 


40650 


Looney 


17329920 


05hl7mll, 


,94s 


-70d46m58.0s 


30180 


Fazio 


12938240 


05hl7in26. 


,94s 


-68d54m58.2s 


3505 


Wood 


23894528 


05hl7m28. 


,44s 


-66d43m07.0s 


40650 


Looney 


23894528 


05hl7m30, 


,66s 


-66d43m37.4s 


40650 


Looney 


19012096 


05hl7m32, 


,82s 


-68d20m41.0s 


30788 


Sahai 


23891968 


05hl7m34, 


,73s 


-71dl4m56.5s 


40650 


Looney 


23889920 


05hl7m41, 


,05s 


-66d42ml8.8s 


40650 


Looney 


23887872 


05hl8mll, 


,70s 


-70d30m27.0s 


40650 


Looney 


5030144 


05hl8ml4, 


,30s 


-69dl4m59.0s 


124 


Gelirz 


7870464 


05hl8ml4, 


,30s 


-69dl4m59.0s 


667 


Houck 


9107712 


05hl8ml4, 


,30s 


-69dl4m59.0s 


1404 


Armus 


11812864 


05hl8ml4, 


,30s 


-69dl4m59.0s 


1411 


Annus 


12004096 


051il8ml4, 


,30s 


-69dl4m59.0s 


1412 


Armus 


12130304 


05hl8ml4, 


,30s 


-69dl4m59.0s 


1413 


Armus 


25996288 


05hl8m25. 


,67s 


-70d05m32.6s 


50338 


Matsuura 


19011840 


05hl8m28. 


,17s 


-68d04m04.0s 


30788 


Sahai 


23886336 


05hl8m48. 


,36s 


-69d33m34.7s 


40650 


Looney 


12938496 


05hl8m56. 


,26s 


-67d45m04.4s 


3505 


Wood 


23895040 


05hl9m03, 


,42s 


-69d38ml2.9s 


40650 


Looney 


23886336 


05hl9m05, 


,93s 


-69d38m41.2s 


40650 


Looney 


23890944 


05hl9m06, 


,69s 


-68d21m37.4s 


40650 


Looney 


19011584 


05hl9m06, 


,80s 


-68d21m36.0s 


30788 


Sahai 


23891456 


05hl9m07, 


,31s 


-69d38m42.0s 


40650 


Looney 


23887872 


05hl9m09, 


,02s 


-69dllm56.1s 


40650 


Looney 


23884288 


05hl9ml2, 


,27s 


-69d09m07.3s 


40650 


Looney 


23891456 


05hl9ml6, 


,87s 


-69d37m57.5s 


40650 


Looney 


23891712 


05hl9ml6, 


,98s 


-69d38ml6.4s 


40650 


Looney 


14702592 


05hl9in21. 


,00s 


-66d58ml3.0s 


20443 


StangheUini 


14702848 


05hl9m29. 


,72s 


-68d51m09.1s 


20443 


StangheUini 


9753856 


05hl9m30. 


,43s 


-67d52m44.1s 


1407 


Armus 


9753856 


05hl9m30. 


,63s 


-67d52m44.1s 


1407 


Armus 


9753856 


05hl9m30. 


,83s 


-67d52m44.1s 


1407 


Armus 


9753856 


05hl9m31. 


,03s 


-67d52m44.1s 


1407 


Armus 



AOR key 
MIPS BED 



22452992 
22452992 



22451712 



22449920 



SAGE-Spec: Overview and initial results 
TABLE 5 — Continued 

AOR key RA (J2000) Dec (J2000) Proposal ID PI AOR key 

IRS requested requested MIPS SED 





05hl9m31, 


,23s 


— 67d52m44, 


Is 


1407 


Aniius 




05hl9m31, 


43s 


— 67d52m44, 


Is 


1407 


Aniius 


9753856 


05hl9m31, 


,63s 


— 67d52m44. 


Is 


1407 


A r runs 


9753856 


05hl9m31. 


,83s 


— 67d52m44. 


,1s 


1407 


Armus 


9753856 


05hl9m32. 


,03s 


— 67d52m44. 


,1s 


1407 


Armus 


9753856 


05hl9m32. 


,23s 


— 67d52m44. 


,1s 


1407 


Armus 


9753856 


05hl9m32, 


,33s 


— 67d52m44. 


Is 


1407 


Armus 


9753856 


05hl9m32, 


,43s 


— 67d52m44, 


Is 


1407 


Armus 


9753856 


05hl9m32, 


,83s 


— 67d52m44, 


Is 


1407 


Armus 


9753856 


051il9m33, 


,03s 


— 67d52m44. 


Is 


1407 


Arm.us 


9753856 


05}il9vn33 


,23s 


— 67d52m44. 


Is 


1407 


Arm.ij.s 


9753856 


05hl9m33, 


,43s 


— 67d52m44, 


Is 


1407 


Annus 


23894272 


05hl9m33, 


,46s 


— 69d41m06, 


7s 


40650 


Looiicy 


9753856 


05hl9m33, 


,63s 


— 67d52m44, 


Is 


1407 


Annus 


9753856 


05hl9m33, 


,83s 


— 67d52m44, 


Is 


1407 


Annus 


9753856 


05hl9m34, 


,03s 


— 67d52m44 


Is 


1407 


Armus 


9753856 


05hl9m34. 


,23s 


— 67d52m44 


,1s 


1407 


A rTTm^ 


9753856 


05hl9m34. 


.43s 


— 67d52m44 


,1s 


1407 


A nmi^ 


9753856 


05hl9m34. 


,63s 


— 67d52m44. 


,1s 


1407 


Armus 


9753856 


05hl9m34, 


,83s 


— 67d52m44. 


Is 


1407 


Armus 


9753856 


05hl9m35, 


,03s 


-67d52m44, 


Is 


1407 


Armus 


9753856 


05hl9m35, 


,23s 


-67d52m44, 


Is 


1407 


Armus 


11183360 


05hl9m51, 


,99s 


— 69d53m08, 


7s 


3578 


Misselt 


25688064 


05hl9m53, 


,34s 


-69d27m33, 


,4s 


50167 


Clayton 


11217664 


05h20m01, 


,57s 


— 67d34m42, 


Is 


3583 


Oncikci 


11217920 


05h20m01, 


,57s 


— 67d34m42, 


Is 


3583 


Oncikci 


11218176 


05h20m01, 


,57s 


— 67d34m42, 


Is 


3583 


Onfikci 


11218432 


05h20m01, 


,57s 


— 67d34m42. 


Is 


3583 


O iicikci 


11218688 


05h20m01. 


,57s 


— 67d34m42. 


Is 


3583 


On&k& 


11218944 


05h20m01. 


,57s 


— 67d34m42. 


,1s 


3583 


OuEtka, 


14703104 


05h20m09. 


,66s 


— 69d53m39. 


,2s 


20443 


St anghellini 


23892736 


05h20mll. 


,56s 


— 68d37m53. 


,7s 


40650 


Looney 


23893760 


05h20mll. 


,96s 


— 66d52m38. 


,9s 


40650 


Loonsy 


23894528 


05h20ml6, 


,71s 


— 66d52m54, 


Is 


40650 


Loonsy 


1 2939520 


05h20ml9, 


,38s 


— 66d35m47, 


8s 


3505 


Wood 


25688320 


05h20m23, 


,69s 


— 69d33m26, 


6s 


50167 


Claytou 


27985920 


05h20m43, 


,58s 


— 69d23m41, 


,4s 


50338 


]VI a,tsuurci 


23893248 


05h20m46, 


,55s 


-67d52m55, 


,0s 


40650 


Looney 


25990400 


05h20m48, 


,21s 


-70dl2ml2, 


,0s 


50338 


JVIatsuura 


12937728 


05h21m00, 


,37s 


— 69d20m55, 


3s 


3505 


Wood 


23885056 


05h21ml7, 


,24s 


-69d59m50, 


,2s 


40650 


Looney 


23888128 


05h21ml7, 


,49s 


— 68d02m04. 


,4s 


40650 


Looney 


23891712 


05h21m21, 


,50s 


— 69d59m01 


,9s 


40650 


T iOonpv 


23890944 


05h21m21, 


,99s 


-67d47m28. 


,9s 


40650 


T jOotipv 


25996544 


05h21m23. 


,83s 


-68d35m33. 


,5s 


50338 


■LVXCliUO Ll UX Cli 


23895296 


05h21m24. 


,90s 


-66d04ml2. 


,9s 


40650 


Looney 


6076160 


05h21m29. 


,63s 


-67d51m07. 


,0s 


1094 


Kemper 


15902720 


05h21m32. 


,89s 


-67d00m04. 


Os 


103 


Houck 


23895296 


05h21m33, 


,20s 


-65d29m20, 


,8s 


40650 


Looney 


23891712 


05h21m33, 


,23s 


-69d40ml9, 


,9s 


40650 


Looney 


23888128 


05h21m41, 


,84s 


-67d53m24, 


,0s 


40650 


Looney 


23882752 


05h21m47, 


,09s 


— 67d56m56, 


,8s 


40650 


Looney 


23888128 


05h21m55, 


,18s 


-67d47m30, 


4s 


40650 


Looney 


23893760 


05h21m56, 


,97s 


-67d57m00, 


Is 


40650 


Looney 


8406528 


05h21m57, 


,73s 


-68d06m35, 


,3s 


1401 


Armus 


3824128 


051i22m01, 


,30s 


-67d57m47.00s 


18 


Houck 


23890944 


05h22in02, 


,11s 


-67d57m53. 


,6s 


40650 


Looney 


23882752 


05h22in02. 


,72s 


-67d47m02. 


,1s 


40650 


Looney 


23882752 


05h22m03. 


,30s 


-67d57m47. 


,0s 


40650 


Looney 


23882752 


05h22m04. 


,85s 


-67d58m00. 


,3s 


40650 


Looney 


23893760 


05h22m07. 


,27s 


-67d58ml9. 


,7s 


40650 


Looney 


23888128 


05h22m08, 


,77s 


-67d53m24, 


,9s 


40650 


Looney 


23888384 


05h22ml0, 


,08s 


-67d34m59, 


,6s 


40650 


Looney 


23882496 


05h22ml2, 


,57s 


-67d58m32, 


,4s 


40650 


Looney 


23892224 


05h22ml6, 


,87s 


-68d04m03, 


,9s 


40650 


Looney 


23892992 


05h22ml9, 


,69s 


-68d04m37, 


,4s 


40650 


Looney 


23887616 


05h22ml9, 


,71s 


-65d43ml9, 


,0s 


40650 


Looney 


33284352 


05h22m21, 


,13s 


— 65d55m51, 


,6s 


50092 


Giclcn 


23886592 


05h22m22, 


,46s 


-71d35m32, 


,2s 


40650 


Looney 


23895040 


05h22m24, 


,89s 


-69d42m32. 


,8s 


40650 


Looney 


23892224 


05h22m27. 


,70s 


-67d54ml2. 


,8s 


40650 


Looney 


23888128 


05h22m28. 


,98s 


-67d53m39. 


,3s 


40650 


Looney 


23892224 


05h22m31. 


,72s 


-68d03ml9. 


,2s 


40650 


Looney 


23888128 


05h22m32. 


,65s 


-68d03m01. 


,7s 


40650 


Looney 


23888128 


05h22m41. 


,97s 


-67d55m00. 


,5s 


40650 


Looney 


12937472 


05h22m44. 


,00s 


-69d38m28. 


Is 


3505 


Wood 



F. Kemper et al. 
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i~^ropos3il l-U 


PI 


±wjix Key 














23885312 


05h22m45.13s 


-71d36ml0.2s 


40650 


Looncy 




23892224 


051i22m49.13s 


-68d01m29.1s 


40650 


Looncy 




23894528 


05h22m49.88s 


-66d40m56.1s 


40650 


Looney 




23887872 


05h22m53.27s 


-69d51mll.ls 


40650 


Looney 




23890944 


05h22m55.12s 


-68d04m09.4s 


40650 


Looney 




23892736 


05h22m56.79s 


-68d04m06.8s 


40650 


Looney 




8406528 


05h22m59.73s 


-68d01m46.3s 


1401 


Armus 




8406784 


05h22m59.73s 


-68d01m46.3s 


1401 


Armus 




23893760 


05h23m08.60s 


-68d00m06.5s 


40650 


Looney 




12936960 


05h23m09.11s 


-69dl7m49.1s 


3505 


Wood 




23882752 


05h23ml5.18s 


-68d00ml7.1s 


40650 


Looncy 




23888128 


05h23m31.37s 


-68d01m08.0s 


40650 


Looncy 




23891456 


05h23m33.40s 


-69d37ml2.2s 


40650 


Looncy 




23890944 


05h23m35.54s 


-67d52m35.6s 


40650 


Looncy 




23885056 


05h23m37.88s 


-69d38m54.4s 


40650 


Looncy 




19007488 


05h23m38.33s 


-66d53m24.0s 


30788 


Sahai 




23892992 


05h23m43.48s 


-68d00m33.9s 


40650 


Looney 




10963200 


05h23m43.63s 


-65d41m59.6s 


3426 


Kastner 




23890944 


05h23m50.04s 


-67d57ml9.6s 


40650 


Looney 




6014464 


05h24m07.02s 


-69d23m36.9s 


200 


Houck 




6076928 


05h24ml9.35s 


-69d38m50.0s 


1094 


Kemper 




4950784 


05h24m20.86s 


-70d05m00.5s 


103 


Houck 




23891456 


05h24m23.39s 


-69d39m04.7s 


40650 


Looney 




12633856 


05h24m36.02s 


-73d40iii39.4s 


103 


Houck 




9532160 


05h24m36.60s 


-73d40ni46.0s 


1406 


Armus 




12936448 


05h24m38.62s 


-70d23m57.1s 


3505 


Wood 




19007232 


05h24m43.69s 


-71d47m26.0s 


30788 


Sahai 




18143488 


05h24m54.93s 


-69d38m24.1s 


30372 


Tappe 




4951040 


05h24m55.04s 


-71d32m55.4s 


103 


Houck 


22451200 


18143488 


05h25m03.02s 


-69d38ml2.4s 


30372 


Tappe 




23882496 


05h25m04.10s 


-68d28m24.5s 


40650 


Looney 




18143488 


05h25m05.56s 


-69d38ml3.5s 


30372 


Tappe 




12935936 


05h25m05.69s 


-70dl0ml0.6s 


3505 


Wood 




11019776 


05h25m07.26s 


-69d38m54.1s 


3483 


Rho 




18143488 


05h25m07.31s 


-69d39m04.8s 


30372 


Tappe 




10963456 


05h25ml9.51s 


-71d04m02.6s 


3426 


Kastner 




25996032 


05h25m20.75s 


-70d50m07.3s 


50338 


Matsuura 




23893760 


05h25m21.16s 


-67d29m37.6s 


40650 


Looney 




23885056 


05h25m31.03s 


-70d26m34.5s 


40650 


Looncy 




23886336 


05h25m40.63s 


-70d08m27.2s 


40650 


Looncy 




23892224 


05h25m41.54s 


-66dl5m28.6s 


40650 


Looney 




11184128 


05h25m42.00s 


-66dl5m00.0s 


3578 


Misselt 




25687552 


05h25m44.95s 


-69d04m48.9s 


50167 


Clayton 




10963712 


05h25m49.25s 


-66dl5m8.3s 


3426 


Kastner 




23894528 


05h25in49.27s 


-66dl5m08.7s 


40650 


Looney 




25992192 


05h25m51.85s 


-68d46m34.0s 


50338 


Matsuura 




11239680 


05h26m01.08s 


-66dl6ml9.1s 


3591 


Kemper 




23895552 


05h26m01.20s 


-67d30ml2.1s 


40650 


Looney 


22458368 


6586112 


05h26m01.56s 


-66d05m03.8s 


124 


Gehrz 


22454272 


27576064 


05h26m03.94s 


-67d29m56.98s 


485 


Ardila 




23891712 


05h26m05.26s 


-68d36m09.3s 


40650 


Looney 




10963968 


051i26ml 1.38s 


-66dl2ml0.8s 


3426 


Kastner 




18144000 


05h26ml6.70s 


-69d35m08.8s 


30372 


Tappe 




18143488 


05h26ml8.56s 


-69d34m44.3s 


30372 


Tappe 




18144000 


05h26ml8.56s 


-69d34m44.3s 


30372 


Tappe 




6023424 


051i26ml9.40s 


-69d41m39.0s 


200 


Houck 




6023425 


05h26ml9.40s 


-69d41m24.00s 


200 


Houck 




6586112 


05h26m21.56s 


-66d04m53.8s 


124 


Gehrz 




23887872 


05h26m21.74s 


-68d39m59.1s 


40650 


Looney 




11239680 


05h26in22.18s 


-66d21m28.5s 


3591 


Kemper 




11238912 


05h26m23.10s 


-69dllm20.3s 


3591 


Kemper 




17741312 


05h26m24.52s 


-71dllmll.8s 


30077 


Evans 




23885056 


05h26m29.01s 


-69dl7m56.1s 


40650 


Looney 




23892224 


05h26m29.60s 


-67d41m44.7s 


40650 


Looney 




23888384 


05h26m30.65s 


-67d40m36.7s 


40650 


Looncy 


22455296 


19007744 


05h26m30.69s 


-67d40m36.0s 


30788 


Sahai 


22455296 


10964224 


05h26m34.80s 


-68d51m40s 


3426 


Kastner 




11238912 


05h26m35.70s 


-69d08m22.7s 


3591 


Kemper 




23895552 


05h26m38.55s 


-67d39m23.2s 


40650 


Looncy 




6021632 


05h26m40.40s 


-69d23m 11.0s 


200 


Houck 




24324864 


05h26m41.14s 


-72d56m57.0s 


464 


Cohen 




23884288 


05h26m46.61s 


-68d48m47.2s 


40650 


Looney 




12935424 


05h26m50.83s 


-69d31m36.9s 


3505 


Wood 




6023680 


05h27m04.30s 


-69d38ml7.0s 


200 


Houck 




11239680 


05h27ml7.84s 


-66d22m05.6s 


3591 


Kemper 




6022144 


05h27ml8.00s 


-69d36m25.0s 


200 


Houck 





SAGE-Spec: Overview and initial results 
TABLE 5 — Continued 



AOR key 


RA (J2000) 


Dec (J2000) 


Proposal ID 


PI 


IRS 


requested 


requested 










05h27m24, 


,12s 


-69d39m45, 


,0s 


OOUO 


Wooa 




051i27m34, 


,35s 


-66d53m30, 


,0s 


ooy i 


Kemper 


OQQOQQQ/1 


05h27m36, 


,93s 


— 67d27m28, 


,6s 


40doU 


Looney 


fin'7'70c;o 


05h27m40. 


,22s 


-69d08m04, 


.6s 


1 no /I 


Kemper 


OQOQonon 
ZoooyyzU 


05h27m43. 


,47s 


— 67d26m24, 


.2s 


40650 


Looney 




05h27m49. 


,05s 


-72d53ml5, 


.7s 


40650 


Looney 


zo<5cS<5o<54 


05h27m57, 


,09s 


-67d25m22, 


.3s 


4UOOU 


Looney 




05h27m58, 


,18s 


-66d34m05, 


.Os 


4UD0U 


Looney 


ZvSoyoooz 


05h28m03, 


,20s 


-67d25m25, 


.6s 


4UD0U 


Looney 


OQ O O Q Oi^ /I 
ZOOOOZD4 


05h28m04, 


,78s 


-68d59m47, 


.2s 


40boU 


Looney 


1 1 oQoni o 
iizooyiz 


051i28m04, 


,83s 


-68d59m47, 


.2s 


3591 


Kemper 


fifioi 1 on 


05h28m06, 


,20s 


-69d32m29, 


.Os 


onn 


Houck 




05h28mll, 


,48s 


-70d33m58, 


.7s 




Wooa 


iyioiiU4 


05h28m22, 


,20s 


-69d08m33, 


.Os 


oUooy 


Kastiicr 


DUZio ( O 


05h28m26, 


,20s 


-69dl4m43, 


.Os 


onn 
zUU 


Houck 


1 ncidA A en 
lUyD44oU 


05h28m28, 


,87s 


-68d07m08s 


o4zD 


Kastner 


DUzUoo4 


05h28m33. 


,30s 


— 69d29m54, 


.Os 


200 


rlOUCK 


D014iUB 


05h28m36. 


,70s 


— 69d20m05, 


.Os 


200 


Houck 


1 OOQOQQQ 


05h28m40. 


,17s 


— 66dl3m54, 


.2s 


3505 


Wooa 


i47UoDlD 


05h28m41, 


,20s 


— 67d33m39, 


,0s 


20443 


otangnellini 


zoocSoizo 


05h28m42, 


,10s 


-66d28m01 


.Os 


A nfic;n 


Looney 


Z0OOOO54 


05h28m42, 


,10s 


— 66d28m01 


.Os 


40ddU 


Looney 


zoSoyyzU 


05h28m42, 


,10s 


— 66d28m01 


.Os 


4UD0U 


Looney 


OQQOOOO/I 


05h28m42, 


,10s 


-66d28m01 


.Os 


A nft c;n 
4UDOU 


Looney 


zooyoooz 


05h28m42, 


,10s 


— 66d28m01 


.Os 


A nfic;n 
4UDOU 


Looney 


izyooo r 


05h28m44, 


,50s 


— 66dl4m04, 


.Os 


OOUO 


Wooa 


IzyoOlDo 


05h28m44, 


,50s 


— 66dl4m04, 


.Os 


OOUO 


wooa 


1 ononnO/1 

izyzyuz4 


05h28m46, 


,62s 


— 71dl9ml2, 


.5s 


oOUO 


Wooa 


1 OQQ/t /inn 


05h28m47, 


,20s 


— 66dl4ml4, 


,2s 


OOUO 


wood 


iuyD4yyz 


05h28m48. 


,14s 


— 71d02m28, 


.7s 


3426 


Kastner 


i^yoicS4u 


05h28m48. 


,62s 


— 69d48m01, 


.3s 


ooUo 


wood 


zoocSz4yD 


05h28m58. 


,76s 


— 66d35m27, 


.6s 


40650 


Looney 


bUlDZOD 


05h29m00. 


,00s 


— 67d45m01, 


Os 


onn 
zUU 


rlOUCK 


1110/fQQ/1 

liio4oo4 


05h29m00, 


,00s 


— 66d39m00 


,0s 


3578 


Misselt 


i ( oyyooz 


05h29m00, 


,00s 


— 67d45m01 


Os 


QnQQO 

oUooz 


Houck 


iizoyooU 


05h29m02, 


,41s 


— 66dl5m27, 


.8s 


Q c;oi 

ooy i 


Kemper 


tim /1 7on 
0U14 / zU 


05h29m03, 


,00s 


— 69d48m09 


Os 


onn 
zUU 


Houck 


1 1 0QC01 O 


05h29m03, 


,48s 


— 69d06m46 


.2s 


Q CC01 

oOyi 


Kemper 


1 ononocn 


05h29m07, 


,60s 


— 66d58ml5 


.Os 


oOUO 


Wooa 


ZoooOolZ 


05h29m37, 


,89s 


-72d49m52, 


.9s 


A nft c;n 
4UD0U 


Looney 


iUyD0z4o 


05h29m42, 


,24s 


-68d57ml7, 


.3s 


Q/l Ofi 
04ZD 


Kastner 


DUz4 / U4 


05h30m04, 


,20s 


— 66d49m23, 


,0s 


onn 
zUU 


Houck 


lyuuoDyu 


05h30m05, 


,55s 


— 70d30m34, 


,0s 


oU/oo 


oanai 


1 1 OQoni o 

lizooyiz 


05h30ml0. 


,32s 


— 69d09m33, 


,8s 


3591 


Kemper 


zooo4Uoz 


05h30ml0. 


,33s 


— 69d09m33, 


,9s 


40650 


Looney 


zooy47o4 


05h30m20. 


,32s 


— 71d07m48, 


.9s 


40650 


Looney 


1 not; c 


05h30m20. 


,66s 


— 66d53m01, 


.7s 


3426 


Kastner 


zo<5y4 * <54 


05h30m20. 


,79s 


-71d07m38, 


.6s 


4UOOU 


Looney 


zooo4Uv5Z 


05h30m23, 


,18s 


-71d05m56, 


.3s 


4UD0U 


Looney 


14 (Uoo r 2 


05h30m33, 


,22s 


-70d44m38, 


.4s 


on /I /I Q 
zU44o 


Stanghellini 




05h30m40, 


,90s 


-69d59m03, 


.Os 


200 


Houck 


14 ( U41ZO 


05h30m45, 


,98s 


-70d50ml6, 


.4s 


on /I /I Q 
zU44o 


Stanghellini 


ly iouooo 


051i30m47, 


,88s 


-71d07m55, 


.Os 


oUooy 


Kastner 


yooz4iD 


05h30m51, 


,48s 


-69d02m58, 


.6s 


1 A nfi 
i4UD 


Armus 


luuooyzu 


051i30m51, 


,48s 


-69d02m58, 


.6s 


1 /1 1 n 
141U 


Armus 


iiiooiU4 


05h30m54, 


,00s 


-66d53ml2, 


.Os 


3578 


Misselt 


OQQQO/1 nti 


05h30m54, 


,24s 


-68d34m28, 


.3s 


4UDOU 


Looney 


OQQQQQQ/I 
ZOOC500CS4 


05h30m55. 


,56s 


-67d20m06, 


.2s 


4UOOU 


Looney 


luyoo 1 ou 


05h31m04. 


,15s 


-69dl9m3, 


.3s 


o4zo 


Kastner 


1 1 OQORQn 

iizoyocsu 


05h31inl0. 


,65s 


-66d35m31, 


.6s 


ooyi 


Kemper 


1 1 OQOfiQn 

lizoyottu 


05h31ml3, 


,12s 


-66d09m41, 


.2s 


ooyi 


Kemper 


OQQOI OfiQ 

zooy lyoo 


05h31m22, 


,85s 


-71d04m09, 


.9s 


4UD0U 


Looney 


iUyDDUiO 


05h31m36, 


,82s 


-66d30m7, 


.9s 


Q/l Oft 

o4zD 


Kastner 


1 1 0QC01 O 


05h31m40, 


,90s 


-69d39ml9, 


.8s 


oOyi 


Kemper 


iUyODz ( z 


05h31m42, 


,41s 


-68d34m53, 


.7s 


Q/1 Ofi 


Kastner 


OQQQ/i Qnn 
zooo4oUU 


05h31m42, 


,44s 


-68d34m54, 


.3s 


4UD0U 


Looney 


24241920 


05h31m48, 


,61s 


-68d30m23, 


.5s 


40031 


Fazio 


23892992 


05h31m54, 


,43s 


-68d26m40, 


.6s 


40650 


Looney 


11239680 


05h31m59, 


,34s 


-66d38m38, 


.6s 


3591 


Kemper 


11238912 


05h32m03, 


,31s 


-69dl7m30, 


.4s 


3591 


Kemper 


23882496 


05h32m03. 


,43s 


-67d42m25, 


.7s 


40650 


Looney 


23889920 


05h32m03. 


,82s 


-67d42m56, 


.8s 


40650 


Looney 


23885312 


05h32m07. 


,82s 


-71dl3m36, 


.4s 


40650 


Looney 


23886848 


05h32ml4. 


,97s 


-71dl3m23, 


.9s 


40650 


Looney 


23895552 


05h32ml7. 


,49s 


-67d41m55, 


.6s 


40650 


Looney 


23885056 


05h32m24. 


,97s 


-68d39m04, 


.Is 


40650 


Looney 



AOR key 
MIPS SED 



22454528 



22450176 



F. Kemper et al. 

TABLE 5 — Continued 



AOR key 


RA (J2000) 


Dec (J2000) 


Proposal ID 


PI 


IRS 


requested 


requested 








OQ onnn a a 


05h32m27, 


,42s 


-67d41m32, 


,9s 


4UboU 


Looncy 




05h32m31, 


,99s 


— 66d27ml5 


,1s 


o4zD 


Kastner 


OQQQOOOn 

zoooyyzu 


05h32m32, 


,06s 


— 66d27ml5, 


,2s 


4UDOU 


Looney 


DUiO ( 44 


05h32m35. 


,62s 


-67d55m09, 


.Os 


onn 
zUU 


Houck 


1 r\C\C!£^'7Q A 

iUyDo7o4 


05h32m37. 


,15s 


— 67d06m56, 


.5s 


o42d 


Kastner 


1 OOQI QOQ 

izyoiozcS 


05h32m38. 


,59s 


-68d25m22, 


.2s 


QKnc 
oOUo 


WOO a 


zo<5c5oUoD 


05h32m44. 


,25s 


-69d30m05, 


.7s 


4UOOU 


Looney 


i / 4UUO / D 


05h32m46, 


,48s 


-67d06m51, 


.Os 


oUo40 


Houck 


OQCOnO/1 A 

zooyuy44 


05h32m51, 


,50s 


-67d40m59, 


.4s 


4UD0U 


Looney 


oUioibo 


05h32m51, 


,60s 


-67d06m51, 


.Os 


200 


Houck 


1 '7/1 nnoon 


05h32m51, 


,60s 


-67d06m51, 


.Os 


30345 


Houck 


zooyzyyz 


05h32m52, 


,29s 


-67d41m09, 


.Os 


A nfic;n 
4UD0U 


Looncy 


OQ o o Q con 


05h32m52, 


,46s 


-69d46ml8, 


.6s 


40650 


Looncy 


iUyt) ( U4U 


05h32m52, 


,68s 


-69d46m22, 


.8s 


Q/l Oft 


Kastner 


1 1 OQoni o 
iizooyiZ 


05h32m55, 


,47s 


-69d20m26, 


.6s 


3591 


Kemper 


luyb/ 2yb 


05h32m56, 


,18s 


-68dl2m49s 


3426 


Kastner 


DUioUUU 


05h32m59. 


,40s 


— 70d41m25, 


.Os 


200 


rlOUCK 


zoyyozib 


05h33m06. 


,80s 


— 70d30m34, 


.Os 


50338 


Matsuura 


zoyyo47z 


05h33m06. 


,80s 


— 70d31m04, 


.Os 


50338 


Matsuura 




05h33m06, 


,80s 


— 70d30m04 


.Os 


OUoo<5 


Matsuura 


1 1 OQQOI O 


05h33mll, 


,02s 


— 68d58m20 


.5s 


ooy i 


Kemper 




05h33m36, 


,07s 


— 69d23ml2 


,7s 


50338 


Matsuura 


OQ Qnonno 

zosyiyyi 


05h33m42, 


,15s 


— 68d46m02 


.8s 


40boU 


Looney 


oc;noQOQ /I 

zoyyv5yo4 


05h33m46, 


,99s 


— 68d36m44, 


.Os 


OUooo 


Matsuura 


of^oo/i 0/1 n 
zoyy4Z4u 


05h33m46, 


,99s 


— 68d37m31 


.Os 


uUooo 


Matsuura 


oc;no/i A nfi 
zoyy44yb 


05h33m46, 


,99s 


— 68d36mll 


.Os 


OUooo 


Matsuura 


lol4401Z 


05h33m48, 


,94s 


— 70dl3m23 


.Os 


vjUooU 


Clayton 


/I nc;i onfi 

4yoizyb 


05h33m56, 


,17s 


— 67d53m08 


.3s 


1 nu 
iUo 


Houck 


1 /I '7n /I Q Q /I 

14/ U4oo4 


05h34m08, 


,76s 


— 74d20m06, 


,6s 


20443 


Stanghellini 


zoooooo4 


05h34ml0. 


,23s 


— 67d25m2q 


.4s 


40650 


Looney 


oUoooiz 


05h34inl4. 


,20s 


— 69d47m21, 


.Os 


1 on 


Gehrz 


bUz444cS 


05h34ml6. 


,10s 


— 70d22m53, 


.Os 


onn 
ZUU 


Houck 


1 cnmontj 

loyuzzUo 


05h34m21. 


,27s 


— 68d58m24 


Os 


103 


rlOUCK 


OQ Q o/^non 


05h34m31, 


,46s 


— 68d35ml3 


.9s 


4UdoU 


Looney 


OQCoonno 

zooyzyyz 


05h34m36, 


,26s 


— 66d47m49 


,7s 


A nfttt n 
4UD0U 


Looney 


14 ( U4b4U 


05h34m38, 


,87s 


— 70dl9m56 


.9s 


OO/I A Q 

zU44v5 


Stanghellini 


llZooyiZ 


05h34m53, 


,67s 


— 68d46m39 


,6s 


Q c;ni 

ooy i 


Kemper 


izyoUoib 


05h34m53, 


,74s 


-70d29m24, 


.8s 


oOUO 


Vvooa 


Q QOnU t^GQ 


05h34m53, 


,77s 


— 69d08m02 


.Is 


50092 


Giclen 


1 1 oQcni o 
llZooyiZ 


05h34m56, 


,21s 


— 69d09ml6 


.5s 


3591 


Kemper 


1 1 OQO/I O/l 

llZoy4Z4 


05h35m03, 


,55s 


-69d52m45, 


.5s 


oOyi 


Kemper 


luyb / ooz 


05h35ml4, 


,09s 


— 67d43m55, 


,6s 


Q/1 Oft 

o4zD 


Kastner 


isUoZboo 


05h35ml8, 


,50s 


— 67d23m03, 


,0s 


ftft? 
OD / 


Houck 


1 1 OQO/I O A 

liZoy4z4 


05h35m20. 


,00s 


— 69d48m45 


,9s 


3591 


Kemper 


147U4o9b 


05h35m20. 


,92s 


— 73d55m30 


.Is 


20443 


btangnellini 


OQonno/i A 

zooyuy44 


05h35m24. 


,05s 


— 67d34m55, 


,6s 


40650 


Looney 


llZocSyiz 


05h35m24. 


,52s 


— 69d04m03, 


.4s 


3591 


Kemper 


Itl lyouZ 


05h35m25, 


,43s 


— 69dl6m28, 


.7s 


oUUD / 


Dwek 


1 'TTono QO 
177zUooz 


05h35m25, 


,43s 


-69dl6m28, 


.7s 


oUUo ( 


Dwek 


ooQno c;'7iS 


05h35m25, 


,43s 


-69dl6m28, 


.7s 


40149 


Dwek 


OOQnQOC^*^ 

z2oi)oc>OD 


05h35m25, 


,43s 


-69dl6m28, 


.7s 


40149 


Dwek 


lyUUoZob 


05h35m25, 


,84s 


-71dl9m56, 


.Os 


oU75o 


Sahai 


1 onQnc;fin 
IZyoUobU 


05h35m26, 


,86s 


-69d52m27, 


.9s 


Q c^nc; 


Wooa 


OUollbo 


05h35m28, 


,01s 


-69dl6mll, 


.6s 


1 OA 

1Z4 


Gchrz 


loyov5Zv5Z 


05h35m28, 


,01s 


-69dl6ml0, 


.9s 


onnon 
ZUUoU 


Polomski 


1 M lyooz 


05h35m28, 


,01s 


-69dl6ml0, 


.9s 


oUUb ( 


Dwek 


1 770nQQ0 

K i ZUooZ 


05h35m28, 


,01s 


-69dl6ml0, 


.9s 


oUUb / 


Dwek 


zzoyzo ( D 


05h35m28. 


,01s 


-69dl6ml0, 


.9s 


'±Ul4:y 


Dwek 


zzoyocsob 


05h35m28. 


,01s 


-69dl6ml0, 


.9s 


AC\'\ An 
4U14y 


Dwek 


Zbl ( ZloU 


05h35in28. 


,01s 


-69dl6ml0, 


.9s 


OU444 


Dwek 


luyb / csucs 


05h35m28, 


,32s 


-66d56m2, 


.4s 


o4Zo 


Kastner 


OQQCTQfin 

Zooo ( obU 


05h35m36, 


,88s 


-69dl2ml4, 


.Is 


4UboU 


Looney 


1 nnno c; i o 

lyuuooiz 


05h35m39, 


,72s 


-65dl9m56, 


.Os 


Qn'ZO Q 


Sahai 


1 nn/^ on/^ /i 
luyboUb4 


05h35m41, 


,14s 


-69dllm59, 


.6s 


3426 


Kastner 


OQCQ7Qftn 

Zooo ( obU 


05h35m54, 


,36s 


-69d38m48, 


.Is 


A nft f;n 


Looncy 


OQQOI onn 
ZooyiZUU 


05h35m54, 


,94s 


-69d39m03, 


.Os 




Looney 


1 1 OQQOI O 

iizooyiz 


05h35m55, 


,23s 


-69d09m59, 


.5s 


Q fiOl 

ooyi 


Kemper 


12936704 


05h36m01, 


,24s 


-66d46m39, 


.7s 


3505 


Wood 


11182848 


05h36m03, 


,81s 


-69d01m29, 


.8s 


3578 


Misselt 


33291520 


05h36m05, 


,88s 


-69d58m02, 


.6s 


50092 


Gielen 


23886080 


05h36ml5. 


,84s 


-69d31m51, 


.5s 


40650 


Looney 


7571200 


05h36m20. 


,50s 


-67dl8ml4, 


.Os 


662 


Houck 


7857664 


05h36m20. 


,50s 


-67dl8ml4, 


.Os 


665 


Houck 


8082688 


05h36m20. 


,50s 


-67dl8ml4, 


.Os 


667 


Houck 


9189376 


05h36m20. 


,50s 


-67dl8ml4, 


.Os 


1404 


Armus 


19008000 


05h36m24. 


,13s 


-72d41m32, 


.Os 


30788 


Sahai 



AOR key 
MIPS BED 



22452224 
22452224 



22452480 
22459904 



22449152 
22449152 



22455552 



22454784 



22455808 



SAGE-Spec: Overview and initial results 
TABLE 5 — Continued 



AOR key 


RA (J2000) 


Dec (J2000) 


Proposal ID 


PI 


IRS 


requested 


requested 








lUyDoozU 


05h36m25, 


,87s 


-69d22m55.9s 


Q/l Oft 


Ivastiicr 


ZOOOOOZU 


05h36m30, 


,81s 


-69dl8ml7.2s 


4UDaU 


Looiicy 


1 1 OQQOI O 


05h36m30, 


,82s 


-69dl8ml7.2s 


ooyi 


Kemper 




05h36m36. 


,71s 


-69d47m22.6s 


ooUo 


wooa 


OQOQm CO 

zoooyioz 


05h36m42. 


,42s 


-70d07m46.7s 


40650 


Looney 


z totoozv 


05h36m43. 


,50s 


-69d29m44.99s 


4cSO 


Ardila 


1 1 OQQOI O 


05h36m51, 


,20s 


— 69dl3m35, 


,9s 


ooyi 


Kemper 


OQQC71 A/1 


05h37m04, 


,78s 


— 66d22m07, 


,2s 


4UDOU 


Looney 


oUozDoo 


05h37ml0, 


,50s 


— 67d22m58 


,0s 


DO ( 


Houck 


ZOOO0OZ4 


05h37ml6, 


,29s 


— 66d26m54, 


,7s 


A nftc;n 


Looney 


1 1 OQcm o 


05h37m28, 


,07s 


— 69d08m48 


,0s 


3591 


Kemper 


1 1 OQn/iO/i 


05h37m28, 


,07s 


— 69d08m48 


,0s 


3591 


Kemper 




05h37m46, 


,08s 


— 69dl0m50 


,3s 


4UD0U 


Looney 


1 oriQi 1 c;o 


05h37m50, 


,36s 


— 69dllm07, 


,1s 


DO 


Houck 


ZvSooDUoU 


05h37m54, 


,82s 


— 69d34m35 


,8s 


4UdoU 


Looney 


1 OAO 1 1 C^O 


05h38m00, 


,00s 


— 69dl0m30, 


,0s 


63 


Houck 


OQono/lon 


05h38m05. 


,65s 


— 69d09m09, 


.7s 


40650 


Looney 


lizoy4z4 


05h38ml6. 


,01s 


— 69dl0mll, 


.2s 


3591 


Kemper 


1 1 OQO/1 0/1 

iizoy4z4 


05h38m20. 


,23s 


— 69d37m32, 


.4s 


ooyi 


Kemper 


1 OAQ 1 AQ 

lzUol4Uo 


05h38m30, 


,13s 


— 69d06m25 


.Is 


bo 


rlOUCK 


1 OA01 1 c;o 
izUoiiOz 


05h38m31, 


,58s 


— 69d02ml4, 


,4s 


DO 


Houck 


iuyooo r 


05h38m31, 


,63s 


— 69d02ml4, 


,6s 


04ZD 


Kastner 


^ A'7(^ Aid 


05h38m33, 


,96s 


— 69d20m31 


,6s 


1094 


Kemper 


1 OAQ1 1 

IzUolioz 


05h38m34, 


,01s 


— 69d04m52 


,1s 


Do 


Houck 


1 OAQ1 1 c;o 
izUoiiOz 


05h38m34, 


,58s 


-69d05m57, 


,5s 


RQ 

Do 


Houck 


1 OAQ1 A AQ 


05h38m38, 


,44s 


— 69d06m31 


,0s 


RQ 

Do 


Houck 


OQfiO/1 ni « 


05h38m39, 


,23s 


-69d05m52, 


,2s 


A Oft f^n 


Looney 


ZooooozU 


05h38m39, 


,69s 


-69d05m38, 


,2s 


A nftc;n 


Looney 


1 OAO 1 /I AO 


05h38m42, 


,43s 


— 69d06m02, 


,2s 


63 


Houck 


1 AAtJOQQO 

iUyboooz 


05h38m44. 


,71s 


— 69d24m39, 


.6s 


3426 


Kastner 


ZocSc5ooZU 


05h38m45. 


,15s 


— 69d05m07, 


.9s 


4UOOU 


Looney 


1 OAQ1 1 CO 

IzUcSiioz 


05h38m46. 


,93s 


— 69d05m02, 


.5s 


DO 


Houck 


1 OAO 1 1 CO 

IzUolloz 


05h38m47. 


,99s 


— 69d04m42, 


.9s 


DO 


rlouck 


1 OA01 A AQ 


05h38m48, 


,11s 


— 69d04ml2, 


,2s 


RQ 

Do 


Houck 


IzUoiiOz 


05h38m48, 


,41s 


— 69d05m32. 


,9s 


63 


rlouck 


ZOOOOOZU 


05h38m49, 


,27s 


— 69d04m44, 


,4s 


/inftc;n 


Looney 


iiZoy4Z4 


05h38m49, 


,33s 


— 69d27m06 


,5s 


ooyi 


Kemper 


1 OAQ1 /I AQ 

iZUoi4Uo 


05h38m49, 


,76s 


— 69d06m43 


,1s 


RQ 

Do 


Houck 


4ooZ / ZU 


05h38m50, 


,70s 


— 69d04ml5 


,0s 


RQ 

Do 


Houck 


zooy4Uio 


05h38m52, 


,67s 


— 69d04m37, 


,5s 


4UdoU 


Looney 


ZOOO ( ODU 


05h38m53, 


,88s 


— 69d09m31 


,3s 


A nRc;n 


Looney 


1 OAQ1 1 f^O 
IZUol iOZ 


05h38m56, 


,47s 


— 69d04ml6, 


,7s 


RQ 

Do 


Houck 


OQQQfinQA 

ZoooDUoU 


05h38m58, 


,42s 


— 69d04m34, 


.7s 


4UDOU 


Looney 


1 OAO 1 /I AO 

izUoi4Uo 


05h39m01, 


,30s 


— 69d04m00, 


,5s 


63 


rlOUCK 


1 OAO 1 /I AQ 

izUoi4Uo 


05h39m03. 


,80s 


— 69d08m06 


.5s 


63 


rlouck 


OQQOO/I QA 

ZooyZ4oU 


05h39m04. 


,42s 


— 69d04ml3, 


,9s 


4UDOU 


Looney 


oqqq'7q^;a 


05h39m04. 


,88s 


— 69d29m49, 


.9s 


4UOOU 


Looney 


OQQQQO^i/l 

Z0O0OZ04 


05h39m06. 


,31s 


— 69d30m43, 


.8s 


4UD0U 


Looney 


zoyyo MO 


05h39mll, 


,60s 


-69d31m25, 


,6s 


OUooo 


Matsuura 


07AQ C^O 

z / yooioz 


05h39mll, 


,60s 


— 69d31m00 


,0s 


n Q Q Q 
OU-ioo 


Matsuura 


ZooooozU 


05h39ml5, 


,77s 


— 69d30m39 


,9s 


A HR n 


Looney 


1 AA^^AAOQ 

iuybyuoo 


05h39ml5, 


,86s 


— fi9d30m 38 


,5s 


3426 


Kastner 


OQQOO/I Qn 

ZooyZ4oU 


05h39m29, 


,21s 


— 69d47ml9, 


,0s 


A nRc;n 


Looney 


OQQQQ on 

ZoooooZU 


05h39m31, 


,19s 


— 70dl2ml6, 


,9s 


A nRc;n 


Looney 


1 1 O Q A /I O /I 

ilZoy4Z4 


05h39m32, 


,34s 


— 69d34m50, 


,1s 


ooyi 


Kemper 


Zooo (ODU 


05h39m35, 


,99s 


— 69d46m04, 


,1s 


A nRc;n 


Looney 


zooy4UiD 


05h39m37, 


,04s 


— 69d45m36, 


,7s 


4UDOU 


Looney 


OQQQQCOn 


05h39m37. 


,53s 


— 69d46m09, 


.8s 


4UDOU 


Looney 


OQQQQCOA 

ZoocSooZU 


05h39m37. 


,60s 


-69d45m25, 


.Os 


4UOOU 


Looney 


OQQQQCOA 

ZocScSooZU 


05h39m38. 


,73s 


-69d39m04, 


.3s 


4UOOU 


Looney 


OQQQQCOA 

ZoooooZU 


05h39m39. 


,02s 


-69d39mll, 


.4s 


4UOOU 


Looney 


OQQO^JAQA 

zooobUoU 


05h39m39, 


,15s 


-69dl7m54, 


,6s 


4UDOU 


Looney 


0'7AQ A QC\Ci 

z /yo4oyo 


05h39m41, 


,00s 


-69d29m0, 


,0s 


50338 


Matsuura 


o'zAOf; 1 
z /yobl Co 


05h39m41, 


,08s 


-69d29ml6, 


,7s 


50338 


Matsuura 


OQfiQ/1 QAn 
Z0oo4oUU 


05h39m41, 


,89s 


-69d46ml2, 


,0s 


A C\d^C\ 


Looney 


iZ04ooOZ 


05h39m41, 


,96s 


-69d46mll, 


,9s 


iZ4 


Gehrz 


OQQQ/l QAA 

Zooo4oUU 


05h39m43, 


,26s 


-69d38m54, 


,6s 


A C\d^C\ 


Looney 


23884800 


05h39m43, 


,82s 


-69d38m34, 


,0s 


40650 


Looney 


3823872 


05h39m44, 


,00s 


-69d38m48, 


,0s 


18 


Houck 


23884800 


05h39m44, 


,33s 


-69d38m47, 


,5s 


40650 


Looney 


6020608 


05h39in44. 


,89s 


-69d55ml8, 


.Is 


200 


Houck 


25648640 


05h39m44. 


,89s 


-69d55ml8, 


.Is 


50147 


Sloan 


25648896 


05h39m44. 


,89s 


-69d55m38, 


.Is 


50147 


Sloan 


23892480 


05h39m45. 


,18s 


-69d44m50, 


.4s 


40650 


Looney 


23884800 


05h39m45. 


,94s 


-69d38m39, 


.2s 


40650 


Looney 


8242944 


05h39m46. 


,10s 


-69d38m36, 


.Os 


1401 


Armus 



AOR key 
MIPS SED 

22455040 



22452736 
22452736 



22460672 



22453248 
22453248 



F. Kemper et al. 

TABLE 5 — Continued 



AOR key 


RA (J2000) 


Dec (J2000) 


Proposal ID 


PI 


IRS 


requested 


requested 








O Q O Q O 


05h39m46, 


,10s 


-69d38m36, 


,0s 


1402 


Annus 


Q tr 'ynQOQ 


05h39m46, 


,10s 


— 69d38m36 


,0s 


1 A no 
14UZ 


Annus 


iioizoOz 


05h39m46, 


,10s 


-69d38m36, 


,0s 


1/111 
i4il 


Annus 


izUUoO<54 


05h39m46. 


,10s 


— 69d38m36, 


.Os 


1 /1 1 
i4iz 


Armus 


101 Qnn/l Q 


05h39m46. 


,10s 


— 69d38m36, 


.Os 


1 /1 1 Q 


Armus 


1 ofinaonQ 


05h39m46. 


,10s 


— 69d38m36, 


.Os 


1 /1 1 c 
1410 


Armus 




05h39m46. 


,10s 


— 69d38m36, 


•Os 


1410 


Armus 


1 Qflyl QC^'7f: 


05h39m46, 


,10s 


-69d38m36, 


,0s 


1/117 
14i ( 


Armus 


1 Q1 RO'TC^O 
lolvZ ( OZ 


05h39m46, 


,10s 


— 69d38m36 


,0s 


1 /I 1 Q 
I4I0 


Armus 


Ioo0f5oo0 


05h39m46, 


,10s 


-69d38m36, 


,0s 


1 /1 1 n 

i4iy 


Armus 




05h39m46, 


,10s 


-69d38m36, 


,0s 


1420 


Armus 


lOD / ZUD4 


05h39m46, 


,10s 


— 69d38m36 


,0s 


1 /I OQ 

14zo 


Armus 


iozyoyoo 


05h39m46, 


,10s 


-69d38m36, 


,0s 


1 /I Ofi 
14zD 


Armus 


10 ( Uzy (0 


05h39m46, 


,10s 


-69d38m36, 


,0s 


1 /I on 

i4zy 


Armus 




05h39m51, 


,60s 


— 69d45ml0 


,5s 


A nfi c^n 


Looncy 


1 1 OQO/IO/I 

lizoy4z4 


05h39m51, 


,85s 


-70d01ml7, 


,0s 


ooyi 


Kemper 


0QOQCQ1 


05h39m52. 


,11s 


-71d09m30, 


.7s 


40650 


Looney 


zooy24oU 


05h39m52. 


,29s 


— 69d45ml6, 


.5s 


40650 


Looney 




05h39m53. 


,43s 


— 71d09m53, 


.Is 


4UOOU 


Looney 




05h39m55, 


,66s 


— 71dl0m00, 


.9s 


40650 


Looney 


OQQOI OfiQ 

zooy lyoo 


05h39m58, 


,39s 


— 71dl0m05 


,5s 


A nfic;n 


Looney 


0QC01 OfiQ 


05h39m58, 


,52s 


-71dl0ml4, 


,6s 


A nfitt n 


Looney 


OQ Q /I onn 


05h39m59, 


,34s 


-69d45m26, 


,3s 


A nfi c^n 


Looney 


lz04oDUo 


05h39m59, 


,44s 


-69d45m26, 


,3s 


1 O/I 

1Z4 


Gelirz 


zooy4UiD 


05h39m59, 


,51s 


-69d37m30, 


,4s 


A nfic^n 
4UD0U 


Looncy 


iZUoi4Uo 


05h40m00, 


,00s 


-69d05m45, 


,0s 


fiQ 
DO 


Houck 


oozoy4 ( z 


05h40m00, 


,51s 


-69d42ml4, 


,6s 


uUUyz 


Giclcn 


zooy4uio 


05h40m00, 


,69s 


-69d47ml3, 


,4s 




Looney 


oooyoob 


05h40m04, 


,00s 


-69d45m49, 


,0s 


1403 


Armus 


zocSooz04 


05h40m04. 


,19s 


-69d38ml2, 


.4s 


4UOOU 


Looney 




05h40m04. 


,40s 


-69d44m37, 


.6s 


4UOOU 


Looney 


oozoooU 


05h40m04. 


,80s 


-69d44m37.50s 


1 Q 

18 


rlOUCK 


zooyz4oU 


05h40m09, 


,49s 


-69d44m53.5s 


40650 


Looney 


zooyz4oU 


05h40m09, 


,50s 


-69d40m23.0s 




Looney 


iouy ( uoo 


05h40mll, 


,17s 


-69dl9m48s 


zU ( oz 


Reynolds 


0QQ01 onn 


05h40ml2, 


,00s 


-70d09ml6, 


,0s 


A nfic;n 


Looney 


1 fin/1 Qfii fi 


05h40ml2, 


,05s 


-70dl0m05, 


,6s 


O/I n 

z4y 


Indebetouw 


1 fin/1 Qfii fi 


05h40ml2, 


,15s 


-70d09ml5, 


,4s 


O/I n 

z4y 


Indcbetouw 


r noo 1 no 


05h40ml2, 


,17s 


-69d40m04, 


,8s 


124 


Gchrz 


1 1 OQn/iO/i 
iizoy4z4 


05h40ml3, 


,33s 


-69d22m46, 


,5s 


3591 


Kemper 


101 /inQO/1 

ly i4yoz4 


05h40ml3, 


,61s 


-69d22m48, 


,0s 


Qncfin 


Kastner 


IzoioUOD 


05h40m20, 


,62s 


-66dl4m44, 


,2s 


Q/1 Ofi 
04ZD 


Kastner 


1 1 OQn/1 0/1 


05h40m24, 


,45s 


-69d21ml7, 


.Os 


ooyi 


Kemper 


ZOOOOOzU 


05h40m25. 


,15s 


-69d40ml2, 


.Is 


40650 


Looney 


4yozozU 


05h40m30. 


,91s 


-66dl7m37, 


.Os 


103 


Houck 


nQOQf^non 
zooooUoU 


05h40m33. 


,97s 


-69d25m09, 


.9s 


40650 


Looney 


lizoy4z4 


05h40m36, 


,06s 


-69d52m49, 


,8s 


3591 


Kemper 


1 fiO/1 Qfil fi 


05h40m43, 


,17s 


-70dllml0, 


,1s 


o/ln 

z4y 


Indebetouw 


iuyoyouu 


05h40m43, 


,73s 


-69d21m57, 


,9s 


Q/1 Ofi 

o4zD 


Kastner 


1 nnfinQ c^fi 


05h40m43, 


,99s 


-69d25m54, 


,5s 


Q/1 Ofi 

o4zD 


Kastner 




05h40m44, 


,03s 


-69d25m54, 


,6s 


A nfi c^n 


Looney 




05h40m44, 


,98s 


-70d28m07, 


,0s 


A nfi c^n 
40650 


Looncy 


1 fin/1 Qfil fi 


05h40m46, 


,12s 


-70dllml8, 


,7s 


O/I n 

z4y 


Indebetouw 


1 fin/1 Qfil fi 


05h40ni46, 


,86s 


-70dllm22, 


,5s 


O/I n 
Z4y 


Indebetouw 


1 nn'zm 1 
iuy iVilZ 


051i40ni48, 


,48s 


-69d33m36s 


Q/1 Ofi 

o4zD 


Kastner 


ifin/iQfiifi 


051i40m49, 


,49s 


-70dl0ml5, 


,8s 


O/I n 

z4y 


Indebetouw 


OQQQ/inQO 


05h40m54, 


,25s 


-69d33ml8, 


,7s 


/tnficin 


Looney 


OKfiQQK'Tfi 

ZOOOOO / D 


05h40m55. 


,30s 


-69d23m25, 


.Is 


Km fi? 


Clayton 


zocSoyioz 


05h40m55. 


,77s 


-69d40m47, 


.3s 


4UOOU 


Looney 


zoyyoozU 


05h40m55. 


,81s 


-69dl6ml4, 


.6s 


ovooo 


Matsuura 


1 1 OQO/1 O/I 

lizoy4z4 


05h40m58. 


,18s 


-69d53ml2, 


.7s 


ooyi 


Kemper 


ZoooOoLZ 


05h40m58, 


,36s 


-72d47m38, 


,3s 


/infic^n 


Looney 


OQ0n/1'70/1 

zooy4/o4 


05h40m58, 


,36s 


-72d47m38, 


,3s 


/I nfi c^n 


Looney 


1 1 OQn/iO/i 
iizoy4z4 


05h40m59, 


,20s 


-69dl8m36, 


,2s 


3591 


Kemper 


fificnc c^fi 
oooyoOD 


051i41m06, 


,00s 


-69d41m00, 


,0s 


1 /I HQ 


Armus 


OC;fiQCQQO 
ZODOOOOZ 


051i41m06, 


,94s 


-69dl7ml4, 


,8s 


c^m fiv 


Clayton 


/I nc;oc; vfi 
4yozo (0 


05h41m08, 


,04s 


-72d42m07, 


,8s 


1 nQ 
lUo 


Houck 


10970368 


05h41ml0, 


,63s 


-69d38m3, 


,8s 


3426 


Kastner 


23894784 


05h41m25, 


,95s 


-71dl7m53, 


,9s 


40650 


Looney 


23886848 


05h41m37, 


,57s 


-71dl9m02, 


,0s 


40650 


Looney 


23891968 


05h41m38. 


,76s 


-71dl9ml3, 


.9s 


40650 


Looney 


8889600 


05h41m42. 


,00s 


-69d35m00, 


.Os 


1403 


Armus 


8889856 


05h41m56. 


,00s 


-69d45m44, 


.Os 


1403 


Armus 


25689088 


05h42m00. 


,84s 


-69dllm37, 


.Os 


50167 


Clayton 


23891200 


05h42m21. 


,16s 


-69d06m21, 


.Os 


40650 


Looney 


25990912 


05h42m21. 


,90s 


-69d02m59, 


.Os 


50338 


Matsuura 



AOR key 
MIPS SED 



22458880 



22459136 



22456064 



22456320 

22456576 
22456576 



22456832 



SAGE-Spec: Overview and initial results 
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AOR key 


RA (J2000) 


Dec (J2000) 


Proposal ID 


PI 


IRS 


requested 


requested 






OQCQfiQ/1 Q 

zoooDo4o 


05h42m33, 


,71s 


■71 /] 1 Vw^O^ Q,-i 

— 1 iul imz / .OS 


A nfic;n 
4UboU 


Looncy 




051i42m35, 


,48s 


— oyQUoin4o . OS 


f;ni fi7 
OUib ( 


Clayton 


zooo/obU 


05h42m48, 


,90s 


CO J A A^^ AH 

— by a44m4D . OS 


A nfi c; A 

4uboU 


Looney 


QQ001 '7'7Ci 


05h43ml2. 


,86s 


— uoaoomo / .zs 


ouuyz 


Gielen 




05h43ml9. 


,70s 


— Dyazomz / .OS 


ooyi 


Kemper 


Zooo ( ooU 


05h43in30. 


,33s 


— Dyaz4m4D.DS 


4UDOU 


Looney 




05h43m30. 


,34s 


— Dyaz4m40. / s 


ooyi 


Kemper 


iUy /Udz4 


05h43m36, 


,05s 


'TO^IOmQCr Oci 

— /UalUmoD.Us 


Q/10fi 

o4Zb 


Kastncr 


1 1 OQfl/l O/l 

ilzoy4z4 


05h44ml3, 


,67s 


aCii^ A An\ ^ Q Ac 

— DyQ44mio.4S 


ooyi 


Kcinpcr 


iUy ( UooU 


05h44ml3, 


,70s 


— D0Ql0rQ44.oS 


Q/1 Ofi 

o4Zb 


Kastncr 


111 Cid. 1 i^n 

liiybibu 


05h44m30, 


,00s 


— D / alomUU.Us 


3578 


Missclt 


luyyyzyo 


051i44m46, 


,38s 


CTi A A A *^ 0*7 O,-. 

— Doa44mU / . ys 


3470 


Bouwman 


zooo0oz4 


05h44m49, 


,63s 


*7 J 1 O,,^ O A *7^ 

—b( aiymo4. ( s 


A nfi c^n 
4UboU 


Looncy 


Zv>oy4UiD 


05h45m20, 


,03s 


— Dyu4011144 . OS 


A nfic;n 
4UboU 


Looncy 


OQQO/1 ni 
zooy4UiO 


05h45m27, 


,92s 


— Dya4Dnizz.DS 


A nfic;n 
4UboU 


Looncy 


zooo0oz4 


05h45m44, 


,78s 


— D/aUym2{3.2s 


4uboU 


Looney 


z7o7oo7b 


05h45m51. 


,85s 


— b7al4mJ5.4Us 


485 


Araila 




05h46m29. 


,32s 


^OJOr, 1 A o_ 

— oyaooml4.zs 


40650 


Looney 


ZOOOOZD4 


05h46in56. 


,26s 


— o7aoymzD.4s 


40650 


Looney 


TlUzzUo 


05h47m09, 


,69s 


— bbcloomU4. OS 


654 


rlOUCK 


Ti nooriQ 
/ iUzZUo 


05h47m09, 


,69s 


fifiy-l /I Ow-i /I /I ^c- 

— bba4ZiTi44.os 


fiC^/t 

bo4 


Houck 


i zoUooo 


05h47m09, 


,69s 


fifi^^QQmn/l t^ir. 

— bbaoomU4.os 


fic;7 

bo ( 


Houck 


70 Old Q Q 


05h47m09, 


,69s 


fifiJ/IO.^/1/1 

— bba4zm44.os 


657 


Houck 


OQQQfiQ/1 Q 

zooobo4o 


05h47ml2, 


,97s 


'7r\A A A wi 1 fi (\c- 

— (Ua44mib.ys 


A nfic;n 
4UboU 


Looney 


oUoyoUU 


05h47ml6, 


,69s 


fifi^^/lOm/IQ Kr- 

— boa4Zm4o.os 


bbo 


Houck 


70001 fin 


05h47m24, 


,09s 


fifi,1/10vv,C^0 O/lir. 

— Dba4ZinoZ.Z4s 


boo 


Houck 


71 nooriQ 
i iUzzUo 


05h47m24, 


,69s 


fifi^^QQw^nn 
— boaooniuy .OS 


fic;/l 

bo4 


Houck 


71 nooriQ 


05h47m24, 


,69s 


— bDa4Zmoy . OS 


fif^/l 

bo4 


Houck 


/ zoUboo 


05h47m24, 


,69s 


— bbdoomuy . OS 


657 


Houck 


YzoUboo 


05h47m24. 


,69s 


— oba4zmoy.os 


oo7 


rlOUCK 


zocSyz4cSU 


05h48ml8. 


,15s 


— ( uaUimuy.us 


4UooU 


Looney 


71 noono 


05h48ml8. 


,69s 


— boao ( mo4.oUs 


004 


Houck 


TioUboo 


05h48ml8, 


,69s 


— bbao7mo4.oUs 


bo7 


rlOUCK 


7ono 1 fin 


05h48ml8, 


,69s 


— bbao7mo4.os 


658 


Houck 


7*3 n /1 7n /I 


05h48ml8, 


,69s 


fifi--1 '37v-^ CT A 

— bbao/mo4.oUs 


664 


Houck 


7'3nfi7c;o 
( oUb ( OZ 


05h48ml8, 


,69s 


— bbcivS / mo4.oUs 


fifi/1 
bb4 


Houck 


oUoybUU 


05h48ml8, 


,69s 


fi fi 1? 7n^ A t^r-. 

— bbao imo4.os 


668 


Houck 


O/l nfin7fi 

y4Uby ( D 


05h48ml8, 


,69s 


— DbClo / 11104. OUS 


1 /I nfi 
i4U0 


Armus 


fi70fi 1/1/1 

D ( Zbl44 


05h48ml8, 


,70s 


aaA '37i-^ c; a t^n^. 

— bbclo / nio4.oUs 


654 


Houck 


OQCQfinQn 


05h48m26, 


,21s 


7n^^nQmc;n o,-. 
— ( UaUoiiiOU.Zs 


A nfic^n 
4UboU 


Looney 


OQCO/1 ni fi 
Zooy4UiO 


05h48m38, 


,23s 


7n^^nOw^nQ i 
— (UCiUZmUc5.iS 


A nfic^n 
4UboU 


Looney 


111 fi'ifi70 

lilooo / Z 


05h49m02, 


,00s 


— /UQUZllloD.US 


oO / o 


iviisseix 


1 nO'TI 1 Qfi 

lUy ( liob 


05h49m08, 


,83s 


71 AQO-m 7 1 (T. 

— ( luoZm* .is 


Q/1 Ofi 
04Zb 


Kastner 


bUiuzoz 


05h49ml2. 


,00s 


— 7Ua4zmoy.Us 


200 


rlOUCK 


71U22UO 


05h49ml2. 


,69s 


— obaaomUy.os 


654 


Houck 


* zoUD<5o 


05h49ml2. 


,69s 


— obaoomuy . os 


bo / 


Houck 


/ ZOUDtto 


05h49ml2. 


,69s 


— bba4Zmoy.os 


bo / 


Houck 


t zyzioU 


05h49ml6, 


,29s 


fifiA AO-m AT fir. 

— bba4Zm4 / . bs 


fiKQ 

bof? 


Houck 


OQ QO /I o An 


05h49m24, 


,34s 


— boaUzmo4. zs 


A nfi 
4UboU 


Looney 




05h49m27, 


,69s 


fifi-J Q Qn-^ n /I t^e-. 

— bbaoomU4.os 


654 


Houck 


'ji noono 
t iUzzUo 


05h49m27, 


,69s 


fifiJ/IO.^/1/1 

— bba4zm44.os 


654 


Houck 


/ zoUooo 


051i49m27, 


,69s 


fifi^QQi-^n/1 C^r. 

— bbaoomU4.os 


657 


Houck 


/ ZOUOOO 


051i49iri27, 


,69s 


fifi^^l /I On-^ /I /I f^i-i 

— bba4Zm44 . os 


bo / 


Houck 


1 nnnc;nc;o 

lyuuoyoz 


05h49iii56, 


,52s 


7n^^ic^Qw^ii n,-. 
— (UaOoiiiil.Us 


OU / OO 


Sahai 


1 00*71 QOO 

iuy 1 ioyz 


051i50m06, 


,72s 


7 1 /I fiw^ nQ n.-i 
— { la4bniUo.Us 


Q/1 Ofi 

o4Zb 


Kastncr 




051i50m26, 


,08s 


fin,l c;fi^„^nQ i ^ 

— byaobmUo. is 


/I nfi A 
4uboU 


Looncy 


OC^OOI AHA 


05h50m26, 


,30s 


fiojcfi^^no n^ 

— byaobmUZ.Us 


50338 


Matsuura 


1 001 OK^iO 


05h50m49. 


,91s 


— ( iaZomoo-Us 


Qn'TQQ 

oU / ocS 


oanai 


DUioolz 


05h52m27. 


,80s 


— oyui4miZ.US 


ZUU 


Houck 


OQQQQC^OO 


05h52m43. 


,32s 


— ( Uazomzu.4s 


4UboU 


Looney 


OQQnO/1 QO 


05h52m43, 


,32s 


— / Uazomzu.4s 


4UbOU 


Looney 


OQQO/fOI 


05h52m43, 


,32s 


— r UaZomzU.4s 


A nfi c: A 
4uboU 


Looney 


lOOIOOl^? 


05h53m49, 


,15s 


71 ^nc^-n-^o7 n^i 
— ( laUomz / .Us 


Q A70 Q 


banal 


z-30obo45 


05h54m24, 


,93s 


T~\ A A A -TV. 1 Q n.-. 


A nfi c; A 
4UboU 


Looney 


zoD4yioz 


05h55m21, 


,03s 


7n^i nn-K.^nQ i 
— ( UaUUiiiUo. is 


c^m A 7 
0Ui4 ( 


oloan 


zOD4y4Uo 


05h55m21, 


,03s 


— (UuUUllloo.is 


fcni A 7 
0Ui4 ( 


Sloan 


1 00*71 iiAQ 

iuy / io4o 


05h55m21, 


,05s 


7n^ nn wiQ o^. 
— /UaUUnio.Zs 


Q/1 Ofi 

o4Zb 


Kastncr 


6077184 


05h55m21, 


,08s 


-70d00m03.2s 


1094 


Kemper 


23891200 


05h55m37, 


,79s 


-70d44m38.6s 


40650 


Looney 


23886080 


05h56m08, 


,79s 


-68d37m20.5s 


40650 


Looney 


10974208 


05h56m38. 


,76s 


-67d53m34.4s 


3426 


Kastner 


10278656 


05h56in42. 


,42s 


-68d54m34.8s 


2333 


Woodward 


10278656 


05h56m42. 


,42s 


-68d54m34.8s 


2333 


Woodward 


10278912 


05h56m42. 


,42s 


-68d54m34.8s 


2333 


Woodward 


10278912 


05h56m42. 


,42s 


-68d54m34.8s 


2333 


Woodward 


10279424 


05h56m42. 


,42s 


-68d54m34.8s 


2333 


Woodward 



AOR key 
MIPS SED 



22459392 



32 



F. Kemper et al. 
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i~^ropos3.1 l-U 


PI 


±wjix Key 














10279424 


05h56m42.42s 


-68d54m34.8s 


2333 


Woodward 




10279680 


05h56m42.42s 


-68d54m34.8s 


2333 


Woodward 




10279680 


05h56m42.42s 


-68d54m34.8s 


2333 


Woodward 




25036288 


05h56m47.74s 


-66d39m05.3s 


472 


Cohen 




23887360 


05h57m01.49s 


-69d34m08.7s 


40650 


Looney 




25035520 


05h58ml2.23s 


-66d20m23.7s 


472 


Cohen 




25992960 


05h58m25.97s 


-69d44m25.0s 


50338 


Matsuura 




24324608 


05h58m3 1.72s 


-69d51m23.0s 


464 


Cohen 




25036800 


05h59m20.90s 


-66d31m58.1s 


472 


Cohen 




25037056 


06h00ml8.61s 


-66dl3m27.4s 


472 


Cohen 




25035776 


06h00m51.05s 


-66d44m39.5s 


472 


Cohen 




25036544 


06h00m53.14s 


-66d55m48.2s 


472 


Cohen 




25036032 


06h01m37.48s 


-66d35m20.2s 


472 


Cohen 




24326144 


06h01m44.30s 


-70d06m49.0s 


464 


Cohen 




14705152 


06h01m45.30s 


-67d56m07.99s 


20443 


Stanghellini 




10972160 


06h02m31.03s 


-67dl2m46.79s 


3426 


Kastner 




6078208 


06h02m45.08s 


-67d22m42.99s 


1094 


Kemper 




6077696 


06h04m25.50s 


-67d23ml8.58s 


1094 


Kemper 




10972416 


06h06m47.81s 


-66d48ml2.6s 


3426 


Kastner 




7629312 


06h06m50.55s 


-67dl6m59.99s 


666 


Houck 




13351168 


06h06m50.55s 


-67dl6m59.99s 


1419 


Armus 




14705408 


06hl0m25.50s 


-67d56m20.98s 


20443 


Stanghellini 





SAGE-Spec: Overview and initial results 



TABLE 6 

Positions and map sizes of extended region observations in the 
SAGE-Spec program. 



region 


AOR key 
IRS 


AOR key 
MIPS SED 


RA (J2000) 


Dec (J2000) 




size 




SSDR'^ 4 


22461696 


22465792 


04h47m40 


.85s 


~67dl2m31. 


,0s 


1, 


.0' 


X 


1 


.0' 


DEM'" L 8 


22469120 


22474240 


04h52m06, 


.31s 


-66d55m27. 


Is 


1, 


.0' 


X 


1 


.0' 


DEM L 10 


22469376 


22474496 


04h52mll, 


.90s 


-69d20m43. 


Is 


2, 


.3' 


X 


1 


.0' 


DEM L 34 


22469632 


22474752 


04h56m50, 


.09s 


-66d24m50. 


,0s 


5, 


.4' 


X 


1 


.0' 


DEM L 40 


22469888 


22475008 


04h57m41, 


.21s 


-67d38m53. 


,9s 


2, 


.1' 


X 


1 


.0' 


DEM L 55 


22470144 


22475264 


05h01m41, 


.21s 


-70d38m48. 


,8s 


5, 


.4' 


X 


1 


.0' 


DEM L 86 


22470400 


22475520 


05h09m55, 


.99s 


-68d54m03. 


2s 


4, 


.6' 


X 


1 


.0' 


SSDR 3 


22461440 


22465536 


05hl5m43, 


.64s 


-68d03m20. 


,3s 


1, 


.0' 


X 


1 


.0' 


DEM L 188 


22470656 


22475776 


05h25m04, 


.30s 


-71d27m47. 


2s 


0, 


.5' 


X 


1 


.0' 


SSDR 8 


22462720 


22466816 


05h26m25, 


.17s 


-67d29m08. 


Is 


1, 


.0' 


X 


1 


.0' 


SSDR 11 


24242176 




05h31m07, 


.10s 


-68dl9ml2. 


,0s 


1, 


.0' 


X 


1 


.0' 


SSDR 1 


22460928 


22465024 


05h32m02, 


.18s 


-68d28ml3. 


,6s 


1, 


.0' 


X 


1 


.0' 


SSDR 9 


22479360 


22480384 


05h32ml0, 


.73s 


-68d21ml0. 


,8s 


1, 


.0' 


X 


1 


.0' 


SSDR 10 


22479872 


22480896 


05h32m22, 


.95s 


-66d28m41. 


,5s 


1, 


.0' 


X 


1 


.0' 


SSDR 7 


22462464 


22466560 


05h35m09, 


.36s 


-70d03m24. 


,2s 


1, 


.0' 


X 


1 


.0' 


DEM L 243 


22470912 


22476032 


05h35m31, 


.10s 


-66d02m38. 


,8s 


5, 


.4' 


X 


1 


.0' 


SSDR 12 


24241664 


24242432 


05h43m39, 


.65s 


-68d46ml8. 


,6s 


1, 


.0' 


X 


1 


.0' 


SSDR 2 


22461184 


22465280 


05h43m42, 


.01s 


-68dl5m07. 


,4s 


1, 


.0' 


X 


1 


.0' 


DEM L 308 


22471168 


22476288 


05h44m53, 


.90s 


-67d20m54. 


,2s 


5, 


.4' 


X 


1 


.0' 


SSDR 6 


22462208 


22466304 


05h47ml6, 


.29s 


-70d42m55. 


,5s 


1, 
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SAGE-Spec diffuse region 

Nomenclature according to the catalog bv lDavies et al.l nWfdtl 

This region is covered by a set of 14 IRS and 2 MIPS SED AORs, all part of Spitzor PID 30653 lllndebetouw et al.|[2009l) 



